i 
4 Nat cer hae ln oop elbows 


ett er 
jacon es herbs beritals 


Grabs Gopi len 


Polis roa oenerserbarivradtanse 
pester 


sneer st: 
eh Atak Tesi 
sea enlist ba the) 
SaWteltonliga re hab tot @ Beis ee 
SoD: ue facta Rie Lora sf 7 
cop ckehvpod=psiebneapelens 
Tine haa Fem ete ted 


20 Var gc Tw tt ool entre 
: Rha wt am henge thas CF8 fered fom 


iernad 
Tbe ee fim 
peoralerureraurse Cjanioe re 


aac 


ihc ib ln Btn 


eregrerpevantar Stor aetna 


Atay hale hobn hs, 
Beaaas en ftaecierh Te anos ari 


by ae om aan ean fron ome Wind dg 
Reaaia ea het Wn iv hans ott 


inabeticl Laser te = 
SbdinehanAlals 


Lath inip png hh -sh-GAF wilh area se yo 


Ci thre te 
eine nab by a 


th e9 Yar Satie 


fr Sonithn Gtr 'h OIE TD 
. Merrett 


Yo pinta wae 


Fai sahieaey I ee\atrnds 
Pa bsipetie Whee 


aese k= eevee’ 
Wom eataheye 
“i LEAR Mimetlg neem aie tee e rele ewer h oe 
Pap iatbe nea pe eM ED ahh Fi Arte BORON 
faa Cla mrp A 
lit emediNe V m vi 


hea agp ia ere OT 


eS or 
Toe mil avin gettin hinds th 


eer eri maen a LS corte 


Sythe ta er fll 


er nal ela bal DED St be hee 


pa aQ as eB MEL ihn etm 


Rewiper ea heals ioe enya es Sef late 
: neveerere cavhnt et cere 


ee ee Nein 


si Nope 


re 6 PW Fou Em et 


Fst in gta foe lidde elem thn 
. spine Nealon Susilo es 


Fone nieanionsearonel . 


Ma iat os Sele So a 


afin eet tpatc test teal Facts ne eet fie edna eae 


Fears sehen ml otters) gm 0 
Sa earths PAilbertivtetam be 
Sasi ann tte ie AAU 


allaegea th 
Lian ons relia test bette rwtln i ab Aeihfor aitena tela atinteiee 


Siete nuiedtntpewnioe imilaclbsity pall hare 


pina tierhe i atic a ea Foebsbiatiehiatm be on dye 


Aa leathed site (Lei NPoeda 22 Ae iene 
car thee mote sh Sa Te mes 


og ah val ptr tan Dah ae mle pth WANA a Bae ba wat 


longa en inion ealinene hater liwlinoumeselvemacretad ne tie 
bases fete) ainpithii 


Se alien Bi tessa fn 7 
Fa Nghia beh wing in al 


site wna ad orpeipiedeertires apace eh 
ether 
pay bec licssa- rere w-sorbey 46th 
mpage tiie 
arly tae a Pet ha haere eye ava Detar 
= owe ere 
Boies ering magi Pat AF Be 


atari 


Nit Se AR RACES 


wre sev 


Sis eal hdl aw wt Oe d tn ( Vow FATE ae 


Ba Si a Spat atl poe aw eee 


6B ee allie howl He 


Tr actan Vs Pesan tmntine troemcinaa a 


Spates e 
fits tee lle 


Grease 


be 


iawn ennermaedermcmsabers NACA 


ee wt ee ro 


ek 


eee ase 


@ 
) 
Lr 
G3 
den 
@ 
See 
Ge 
tate 
he 
@ 
Jedi 


pipiens 
metic ala Fes Bisel ot Nes 


sk Narear een) 


NOT TO BE TAKEN FROM THIS ROOM 


cibemay hatin apahelh pa saan antag Mn a reid 
are SERN ee eI aT 


Spain tainty ther fear Hearne tee SuTree z 
Laci ne raina a ecsne pM reba aciantnrichlal raat 2th di atalhetimh <aulcoreretre anne nn af cel Nt Pat Ne i Neate on Ur PIR 

SEAR StiayT revit (ia wee SF nts cTh ago Me 2 wt ind fa ph ghia FL ng he Aen Sle 0 ded eM EDN wth IR li bai a i Ah whe Hed Sin 

ee Deaton eters nao NaE aU lem Rain Beers Bape aonse hero feaGalt eh a= A EO ele Base waa ie Ba A thn dha in in oh ent rN BA, ra @ mate nr px eh tm aL 

(ol eeahpproe imo. wire ninth mad wns ata edea pein wala inllta ahaha Teo fetinnyumr rN wire MS Techs et ley ale ealye BEL AME Gettin 

aeons RNS Sano epee feta Peel tort eat Wt Peet eas 


CER AS TIT 


Sch eho Nae Ant thn tol elm ce lott aim 5 acon ath lh BART 
is eb Iam HL Eloy top an 
Viti Hetipe Lapeer intra of 
Soli y ea 
Bie Se ek 


aes etn heen be 
5 wesarn Se cepa Pt =e ali 


Spatheh an Festi 


SGA aNet ae Veibatribcials 
ej cal ote pimilinliins onto atnc Sn atin inlits Meceasion 


ofa vies 
See eh lgewim lw ity ee ingeh AG Ub ae 


BS Fat AARP ey wicket Sc FAG ERA IT 
ticle Ane Sie asl ating wif opie aioe 
Sea Ft Kew ie Are 
nna a a Fl 
Ae 2 ei ye He eg erties nD 


Laine Neer) EG C1 Ge along In Ne ow ie 
minviee~ 


SS ARR EE RY PY CORES ET 


(bent? beeline Po oe Hs f ue 


tines 
ee eee 


ferme aehem ela 
ipa ET as ~ 
eye baer Neraeanaerar art 
Nena betngnc hig whee oelltaee tye 


Be fn ie Nieto ee na 
e a 


Z ope peepee RUPE 
Sabb Negi eV heron Vi Rt Geena 2 


Seetteomioys’= 


Dons 


Gx IBRIS 
UNIMASUTARIS 
IBERTAEASIS 


BS 


The University of Alberta 
Printing Department 
Edmonton, Alberta 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Alberta Library 


httops://archive.org/details/Landry 1974 


23 rae 


Ors 
eee @e eeee +7 eee eseb a ® eere 7 us 
4 - 7 7 


; "J q 7 , 
Pee eevee PETS OSE Pee st a ae 


7 ; 
eeee Paevecser+o Prats e044 oe 6 CU@Me 


40 ee@ee + 


THESTER We ' sas 


ih 
Gong Secs be 64 sorrs — : 7 : - 
7 7 v pve yes ae Ps 7 an & 


2d ie SU Nee ESR? Shiota yo OP rosa tL BE Rit A 


RELEASE FORM 


IW ANC \ ON 


SHAMESCRSAT THOR, WOR Ore, ore eer le mea haga ws 


\ 
t 
4 YN 


x \\" \ ; NA \ \ \ \ \ < ; f 
JESSE EIS: CF LHe Sas e 3 s A ows e@eeoee ° e + . 2 @ onehera eee e ee sie e os . ° ee @eee#e# 
Lo RAWAN 


\ VRBAND 2 
@eee2evewevaoeoevoevaswvesvsseveeteeoewpeseseveeeseeveeeveemeeeeeeeeee ee @ 


Ny 


N\ 4 x | \ 


DEGREE FOR WHICH THESIS WAS PRESENTED .3e\RN. ye oe cece 
YEAR THIS DEGREE GRANTED 0 00.Sr ues ib dcevecccccscccons 
Permission is hereby granted to THE UNIVERSITY OF 
ALBERTA LIBRARY to reproduce single copies of this 
thesis and to lend or sell such copies for private, 


scolarly or scientific research purposes only. 


The author reserves other publication rights, and 
neither the thesis nor extensive extracts from it may 
be printed or otherwise reproduced without the author's 


written permission. 


ee ee 
> 


: a a : 
e263 4 fe, bees ests tes ; 
Tyee leer ot a A i ead oe ea 


se 1-H 26 eee ee ee oe ee ee ee ee 
: : Snel 


ices Ute ea, GEFs 49 CAF ELDERE Gee Goa OSCR: 
wud nal dt CAL een 2s resée meter Smee #) 7 


- 


on icakere 


THE UNIVERSITY OF ALBERTA 


PRIVATE SHORT-TERM INTERNATIONAL CAPITAL FLOWS 


by 


(C) LEONARD LANDRY 


A THESIS 
SUBMITTED TO THE FACULTY CF GRADUATE STUDIES AND RESEARCH 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE 


OF MASTER OF ARTS 


DEPARTMENT OF ECONOMICS 


EDMONTON, ALBERTA 


SPRING, 1974 


srsaagye 
Toth oe Gan PERUTS. Uren oth 
fentn tavern stan 7 ae 


bs 1D verges O 


7 
°2e~6 
- 


THE UNIVERSITY OF ALBERTA 


FACULTY OF GRADUATE STUDIES AND RESEARCH 


The undersigned certify that they have 
read, and recommend to the Faculty of 
Graduate Studies and Reseatch, for 
acceptance, a thesis entitled Private 
Short-Term International Capital Flows 
submitted by Leonard Landry in partial 
fulfilment of the requirements for the 


degree of Master of Arts 


— 


sos 
te gh ivg a he emer os 
| qe2 » 
a ae. - of a 
—— 
7" r 6a egace 


ates 
aa 
= — 
a 
urna eae 
oF 
sen 
aa, 


Abstract 


Canada iS again operating under a flexible exchange 
rate system as it did in the fifties. This results in 
increased interest in the operation of policy tools under 
the flexible rate system. How can capital flows and in 
particular short-term capital flows be used to improve the 
Canadian economy? How will short-term capital flows hinder 
attempts to improve the economy? To answer these gquestions 
Short-term capital flows must be understood. This paper 
attempts to present a simple modei of short-term capital 
flows which provides for estimates of policy effects. The 
hypothesis presented is that short-term capital flows result 
from the actions of interest arbitragers, speculators and 
traders who perform both functions. The capital flow then 
depends on the interest differential between countries, the 
forward and spot exchange rates and the degree of trade 
encouragement. In addition to presenting a model of total 
short-term capital flows the components of the short-term 


flows are also examined. 


Highly reliable estimates of the model coefficients did 
not result largely due to cver simplification of the real 
world Situation. fhe was possible to conclude that 
speculative-arbitrage was fairly exstensive in the period 


examined and that there may be some truth in the parity 
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psychclogy hypothesis. The examination of the components of 


Short-term capital flows did not prove very rewarding. 
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Chapter 1 


Introduction 


Under a flexible exchange rate system, private short- 
term international capital flows are highly influential in 
affecting exchange rate adjustments. Capital flows also have 
a significant effect on the domestic money supply and 
thereby greatly affect the central government's monetary 
policy. Understanding the causes and determinants of capital 
flows would be advantageous in controlling the capital flow 
or employing it to meet our neéds. In this paper we shall 
investigate short-term international capital flows, their 
determinants and component parts. A quarterly model of 
Short-term capital flows will be presented, tested and 


compared to other works on the subject. 


There are numerous works on international short-term 
capital flows some of which will be discussed later in this 
paper. Most have been formulated in a manner not allowing 
for estimates of the effects of policy changes or not aiming 
at explaining the complete flow. For example, they may only 
wish to explain speculative flows or interest arbitrage 
flows. Larger existing models of the external sector of the 
Canadian economy are not suitable for our purposes either 


since the short-term capital flow is usually left as a 
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2 
residual explained by the other accounts of the balance of 


payments.!? 


Recently Richard Caves and Grant Reuber published a 
study on the external sector of the Canadian economy for the 
flexitle exchange rate period 1951 to 1962.2 The work 
includes a model of the short-term capital market. Owing to 
the importance of the work as Canada is once again under a 
flexiktle exchange rate system, the Caves-Reuber work cannot 
be passed by without comment. The validity of several points 
which Caves and Reuber make are in doubt in the author's 
Opinicn, for example, their inclusion of the merchandise 
balance as a determinant of the short-term capital inflow, 
their conclusion that Wonnacott's "parity psychology" 
hypothesis3 cannot be proven, and the strength of their 


sensitivity estimates. 


There is still room and need for work on ae § short-term 


1 For example see: John F. Helliwell, ect al., fhe 
Structure of RDX2, Bank of Canada Staff Research Studies, 


a Se eee eae SS 


(Ottawa: Publications Committee of the Bank of Canada, 
1971), pe127 or Nanda K. Choudhry, et al., TRACE, An Annual 


Ss SS 


Econometric Model of the Canadian Economy, Working Paper 


Series No.6908, (Toronto: University of Toronto Press), 
De ote 
2 Richard E. Caves and Grant L. Reuber, Capital 


Transfers and Economic Policy: Canada, 1951-1962, Harvard 


ee ee ewe ae ee ——— ee ee = SS Se ee eee 


Economic Studies, Vol. CXXXV, (Cambridge, Mass.: Harvard 
University Press, 1971). 
3 Paul Wonnacott, The Canadian Dollar 1948-1962 


(Toronto: University of Toronto Press, 1965), p.178. 
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3 
capital flow model. This paper attempts to develop a model 
explaining the capital flow for reasons of interest 
arbitrage, trade credit and exchange rate speculation. 
Chapter 2 sets out the theory and estimates the model. 
Chapter 3 compares the model developed in this paper with 
those of other works. Chapter 4 draws the results of our own 
work and that of others together forming several 


conclusions. 
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Chapter 2 


The Basic Model 


This chapter sets out a model simulating the behavior 
of interest arbitragers and exchange rate speculators in 
supplying short-term foreign funds or exchange to the 
Canadian market. In a later chapter we will then be able to 


estimate the resuits cf policy decisions on capital flows. 


Normally in estimating a supply function it is not 
necessary to be ccencerned with the demand function. 
Unfortunately, in this case the normal procedure cannot be 
followed. The avaiiable data can not be used as the 
dependent variable in a supply equation. The data is the 
flow which has taken place and therefore is determined by 
both supply and demand. An exchange market model will have 
to be briefly reviewed. An exchange market model consists of 
three equations, the demand for foreign exchange, the supply 
of fcreign exchange, and the equilibrating condition that 


supply should equal demand. 


The quantity of foreign exchange required is the net 
total of three items, the balance on current account, the 
balance on long-term capital account, and official reserve 


changes. The first twe can be combined to form the basic 
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5 
balance which is a function of the spot exchange rate. The 
third item, official reserve changes, arises under a 
flexible exchange rate only if the authorities wish to 
influence the rate. They may buy foreign exchange when the 
Canadian dollar is high in order to lower its value and sell 
foreign exchange when the Canadian dollar is low in order to 
raise the Canadian dcllar's value. It is clear that one of 
the determinants of the demand for foreign exchange is its 


price.!? 


The supply of foreign exchange is dependent on exchange 
rates and interest rates. The quantity of foreign exchange 
Supplied is the short-term capital inflow. Since the short- 
term capital flow is numerically both the amount of foreign 
exchange supplied and demanded, the equilibrating condition 
is fulfilled. But, because the short-term capital flow data 
is the equilibrium flew, the actual supply equation cannot 
be estimated. However, in what follows the flow data is 
treated as if it were the supply data since the determinants 
of supply and demand and therefore the flow are very 
Similar. Further, the procedure is justified if it can be 
assumed that it is the amount of foreign exchange interest 
arbitragers and speculators desire to supply which is the 
Pe ee re “"finternational Short-Term Capital 


Movements", The American Economic Review, LV (March, 1965), 
48. 
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6 
limiting factor and therefore determines the flow. It must 
be remembered that in either case the setting up of the 
model is Simplified but that the results will actually be an 


estimate of the flow and not the supply equation. 


The supply of short-term foreign exchange arises from 
the actions cf interest - arbitragers and foreign exchange 
speculators. Each type of action will now be discussed 
separately; then the individual areas will be combined to 


form the complete model. 


To begin setting up the model, interest arbitrage 
actions are reviewed as a determinant of short-term capital 
flcws. Spraos@, and Black? in his footsteps, have taken 
interest arbitrage to be the only determinant of short-term 
capital flows. Spraos defines three types of interest 
arbitrage which acccunt in some manner for all types of 
short-term capital flows. The first type is "pure-interest 
arbitrage" the sole purpose of which is to take advantage of 
the net interest differential. The net interest differential 
results when present and future exchange rates are 


considered in addition to interest rates. If RF is the 


2 J. Spraos, "Speculation, Arbitrage and Sterling", The 
Economic Journal, LXIX (March, 1959), 1. 

3 Stanley W. Black, "Theory and Policy Analysis of 
Short-Term Movements in the Balance of Payments", Yale 


Economic Essays, VilI (Spring, 1968), 5. 
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7 
forward exchange rate and RS the spot exchange rate where 
the exchange rate is defined as the U.S. price of a Canadian 
dollar, and CS and USS are respectively the Canadian and 
U.S. short-term interest rates, then funds will flow to 
Canada from the U.S. if RF(i+CSv100)/RS is sufficiently 
greater than (1+USS/100). When the returns which can be 
earned on a U.S. dollar in Canada are greater than the 
returns on the U.S. dcllar invested domestically, by an 
amount which exceeds the cost of covering against exchange 
rate adjustments and alsc sufficiently exceeds the costs of 
currency ccnversion, investment capital will flow from the 


U.S. to Canada. 


The second type of interest arbitrage which Spraos 
defines is "trader-arbitrage",. This type of arbitrager also 
has the exchange risk covered and therefore bases his 
decisicn on the same considerations as the pure-arbitrager. 
For example, a Canadian importer with a foreign exchange 
commitment can obtain trade credit, paying the foreign 
countries interest rate while buying foreign exchange 
forward guarding against a devaluation of the Canadian 
dollar. His alternative is to borrow domestically, pay the 
domestic interest, use the borrowed funds to buy foreign 
exchange spot and “pay for “his -Lmportss» The* “trade= 
arbitragers" actions have the same outcome as that of a pure 


arbitrager. The "pure-arbitrager" transfers additional 
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8 
supply of funds to the high net interest area while the 
"trade-arbitrager" transfers additional demand for funds to 
the lcw net interest area. The person supplying funds to the 
"trade-arbitrager", often the U.S. exporter, acts exactly as 


the "pure-arbitrager" does, 


The third type of interest arbitrage is "speculator- 
arbitrage", It involves an uncovered transaction; an 
exchange risk is taken. "Speculator-arbitrage" may occur in 
the process of trade financing or as an independent 


investment decision. 


An importer who has a future commitment in foreign 
exchange may maintain the position, pay the foreign 
interest, but speculate that the price of foreign exchange 
will fall sufficiently to make up the cost of the interest 
payments as well as lower the effective price of his 
imports. His alternative is to borrow domestically, buy 
foreign exchange, terminate his commitment and 


Simultaneously sell foreign exchange forward. 


An investor expecting a revaluation of a foreign 
currency may buy that country's currency spot and invest in 
the ccuntry at their interest rate. His alternative is to 
invest domestically while purchasing forward the foreign 
exchange which he expects te rise in value. The choice for 


the trader or investor is based on the same four variables 


) 
as for pure or trader arbitrage but also on the expected 
rate. In addition, the trader or investor must determine 
whether it is more profitable to speculate in the spot or 


forward market. 


In a form Similar to that previously used, an American 
speculator's decision is based on whether or not 
(X/RS) (1+CS/100) RSE is greater Or less than 
X(1+USS/100)+(X/RF)RSE where X is the number of U.S. dollars 
invested and RSE is the exchange rate expected in the next 
period. If the first is greater the American speculator 
speculates in the spot market. The amount by which the 
Speculator profits on speculating in the spot market is 
still given by the difference RSE(1+CS/100)/RS- (1+USS/106). 
This value determines whether he speculates at all. If it is 


a positive value it wiil be profitable for him to speculate. 


Spraos has defined all short-term flows as occurring 
for interest-arbitrage reasons. He has neglected short-term 
flows which occur purely to take advantage of exchange rate 
adjustments. For the speculative aspects of the flow we turn 
to Rhcmberg.* Rheomberg has defined all short term capital 


flows as occurring for speculative reasons. 


Rudolf Robert Rhomberg, "Fluctuating Exchange Rates in 
Canada: Short-Term Capital Movements and Domestic Stability" 
(unpuklished Ph.D. dissertation, Yale University, 1959), 
pedZ. 
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According to Rhcmberg speculation on exchange rate 
movements may be divided into two categories. The first 
categcry is the adjustment in timing of trade and long term 
Capital transacticns which cccurs because the exchange rate 
is not expected to remain at its present level. These 
adjustments are virtually impossible to measure since there 
is no indication of a transaction until it has occurred. 
When it would have occurred had exchange rate conditions not 


changed is not generally known. 


The secend type cf speculation is observable. It is the 
adjustment in the short-term positions of those who hold 
foreign currency assets. Asset hclders who expect the 
exchange rate to rise will buy Canadian currency, those 
expecting the exchange rate to fall will sell Canadian 
currency. These adjustments are recorded as short-term 


capital flows of the balance of payments. 


looking at how profits can be made from exchange rate 
speculation investments will facilitate the understanding of 
the second type of speculation. The American speculator 
first converts his currency into Canadian dollars. For 
simplicity assume his initial investment is one U.S. dollar. 
He then invests it at the relevant rate for one period, say 
ninety days. At the end of the period he will have 


(1+CS7100) /RS Canadian dollars. He expects that he will be 
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11 
able te convert this into U.S. currency at a certain rate 
RSE so that he will have RSE(1+CS/10CG)/RS American dollars. 
He must compare this with what he would have if he had not 
speculated but had invested in his own country. This is 
(1+USS/100) American dollars. He then bases the decision to 
invest in Canada on whether RSE(1+CS/100) /RS- (1+USS/100) is 
positive. What this in effect is, is uncovered interest 
arbitrage which may take place because of the interest 
differential, or because of a combination of the interest 
differential and expected exchange rate adjustment 
(speculative arbitrage). If the flow occurs exclusively due 
to the expected exchange rate adjustment, the formulation of 
the decision variable may be simplified to (RSE/RS)-1. This 


shall be refered to as the "pure speculation" variable. 


The theoretical models proposed by Spraos and Rhomberg 
may new be combined. The short-term capital flows which have 
been outiined in this section are: pure and trader 
arbitrage, the decision variable being RF(1+CS/100) /RS- 
(14USS/100); speculative arbitrage, the decision variable 
being RSE(1+CS/100)/RS- (1+USS/100); and pure speculation, 
the Variable being (RSE/RS)-1. For simplicity and to 
facilitate cemparison with other works, the independent 
variakles have been rewritten before being put consecutively 
into the model presented below. 


STK=CO + C1(NID) - C2{RS-RSE(1+CS/100) } - C3(RS-RSE) +U 
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(1+USS/100) 
where: 


(1+CS/106) 


Clearly one of the main problems in a test of this 
model will be muliticollinearity. To reduce multicollinearity 
the speculative arbitrage variable is removed assuming that 
the "pure arbitrage" and "pure speculative" variables will 
pick up the actions of the asset holders who consider both 
exchange rate adjustments and the interest rate 
differential.S in this case the model to be tested is 

STK= CO + C1(NID) - C2(RS-RSE) + UO 
Short-term capital flows depend on the net interest rate 
differential and the difference between the present spot 
exchange rate and the spot exchange rate expected to occur 


in the next period. 


Expectations Proposals applied to the Short-Term 


Capital Flow Model 


To be able to test the model's ability to explain 


short-term international capital flows, the time series data 


S Richard EF. Caves and Grant L. Reuber, have argued 
Similarly for covered and uncovered interest arbitrage; 
Harvard Economic Studies, Vol. CXXXV, (Cambridge, Mass.: 
Harvard University Press, 1971), pe 80. 
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13 
for the expected exchange rate, RSE, must be obtained. No 
such series exists, at present nor may it be possible to 
obtain an accurate series for the expected exchange trate. 


The series must be approximated. 


The following section of this chapter is an attempt to 
develcp an approximaticn for the expected exchange rate. Ten 
proposals are presented and substituted into our short-term 
capital flow model. The ability of these ten proposals to 


aid in explaining short-term capital flows is then tested. 


In any attempt te Simulate the formation of 
expectations, the simulation model should contain every 
factor which would influence the holder of the expectation. 
This is of course impossible. The ten following proposals 
are an attempt to ascertain some consistent pattern on some 
variakle which presumably would figure prominently in the 
formation cf a speculator's exchange rate expectations. For 
policy analysis purposes it would also be very beneficial if 
the variable chosen were a policy variable and therefore 
allowed a better estimate cf the effects of policy changes. 
Policy variables figure prominently in expectations and 
should therefore be included in any estimate of 


expectations. 


1.) The simplest proposal LOL the formulation of 


14 
expectations is that used by Caves and Reuber®, Powrie’, and 
the Eank of Canada's RDX18. All propose that exchange rate 
expectations are inelastic and therefore change to a lesser 
extent than a change in the actual rate. Speculators always 
expect the previous period's rate will be closer to the 
future rate than is the present exchange rate. Speculators 
will then move into Canadian dollar assets if the exchange 
rate falls. They anticipate a return to a higher exchange 
rate at which time they may reconvert to U.S. dollars at a 


pEOLIt. 


There are a couple of problems with this proposal. 
First speculators' expectations may not be completely 
inelastic, or inelastic enough to be visible. They may not 
expect the previous rate to be re-established within one 
period or the reversal of the exchange rate to be immediate 
even if they do expect it to happen. Second, theoretically, 
stability of the exchange rate may not be possible if 
speculators first reject a new exchange rate as not being 
permanent but in the following period they accept the very 


Same rate as permanent. 


6 Ibid. 75. 

7 .L. Powrie, “Short-Term Capital Movements and The 
Flexikle Canadian Exchange Rate, 1953-1961", Canadian 
Journal of Economics and Political Science, XXX (February, 
1964), 79. 

68 John F. Helliwell, et al. The Structure of RDX1, Bank 


of Canada Staff Research Studies, (Ottawa: Publications 
Committee of the Bank of Canada, 1969), p. 25. 
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In spite of these problems, we shall test the 
proposal's ability to simulate spectators! exchange rate 
expectations. Substitution of the proposal into the model 
yields 
STK=C0!1 + ClINID - C21ICRS + Ul 
where CRS = RS - RSL1 with Li indicating the number of 


periods a variable is lagged. 


The superscripts on the coefficients in this and _ the 
following equations can be used to identify the proposal. 
The first numeral of the superscript distinguishes the 
coefficients within an equation. The second numeral refers 
to the propcesal with its specific assumptions. The second 
numeral takes values from 71 to 10 since there are ten 


proposals. 


2.) The forward exchange rate may be a very useful proxy for 
exchange rate expectations.® The fcrward rate is determined 
by the demand for forward cover by trade hedgers and 
interest arbitragers and the supply of forward exchange due 


to speculators. 


As pointed out earlier in 


this paper, interest arbitrage 2s profitable ao 
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16 
RF (1+CS/100) /RS- (1+0SS/100) is greater than zero. For 
further interest arbitrage not tc take place the difference 
must be Zero.190 Rearranging terms yields 
RF=RS (1+USS/100) 7 (1+CS/100) dee speculators believe the 
exchange rate will rise they will push the forward rate to a 
level in excess of what interest arbitrage would have it set 
at, RF will be greater than RS(1+USS/100)/(1+CS/100). In 
this case the rate which speculators expect will cccur in 
the next period is indicated by adding the present exchange 
rate to the speculation caused increase in the forward rate. 
The expected rate is 
RF-RS (1+USS/100) 7 (1+CS/100)+RS. 
Substituting this into the capital flew model results in the 
follcwing: 


STK = CO2 + C121NID - C22{RS - RF + RS(1+USS/100) - RS }+U2 
(1+CS/100) 
which reduces to 


STK = CO2 + C121N1D - C22{-RF + RS(1+USS/100)}+U2 


(1+CS/100) 
Recall that NID = RF - RS (1+0SS/100)/(1+CS/100) so that our 
second independent variable is simply -NID. The model in its 
Simplest form can be written: 
STK = C02 + C12 NID + UA 
pe) nee, "The Theory of Forward Exchange and 


Effects of Government Intervention on the Forward Exchange 
Market", International Monetary Fund Staff Papers, VII 


(April, 1959), pp., 79-80. 
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where 


Ct2taec t2tegicze: 


3.) Arndt has proposed that "current expectations are 
adjusted by a proportion of the deviation of the actual 
current rate from the previous expected normal rate."11 In 
equaticn ACHTE 

RSE-RSEL1 = (1-a) (RS - RSEL1) 
where Qsas112, and 11 indicates that RSE is lagged one 
period. This can be solved for the expected rate: 

RSE = (1-a) (RStaRSL1+a2RSL2+a3RSL3+...) 
The expected future spot rate is a function of past exchange 


rates decreasing in importance over time. 


Arndt's formulation still does not allow for present 
changes which have as yet not been felt in the exchange 
market. Also, application of this proposal to the model 
forces the employment of the Koyck transfer and therefore 
the problems associated with this method.!3 The model may be 
written 


SiR = C94 +) CtSNiD-ac=9CRS —acCtSNidL1 + aSTKLItus 


41 Sven W. Arndt, "International Short Term Capital 
Movements: A Distributed Lag Model of Speculation In Foreign 
Exchange", Econometrica, XXXVI (January, 1968), 60. 

12 Ibid., p.61. 

13 I,M. Koyck, Distributed Lags and Investment Analysis 


(Amsterdam: North-Holland Publishing Co., 1954). 
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4.) The next prcoposal for estimating exchange rate 
expectations is by Kesselman.1* In a paper on the Canadian 
flexikle exchange rate period he proposed three 
formulations, an extrapolative model, a regressive model and 


a combination of the two which shall be tested here. 


The extrapolative mcdel proposes that the expected 
future rate is the present spot rate plus some constant 
fracticn of the change in the rate over the past period. In 
equaticn form: 

RSE = RS + K ( RS - RSL1) 
where for stability K is less than one and by assumption kK 
is greater than zero. As Kesselman points out though, "Given 
an excgenous shock in the exchange rate, extrapolative 
behavior can explain only a movement away from the normal 
exchange value...It cannet explain a return to the normal 
value without a new exogenous change acting in that 


direction, 15 


The regressive model is to overcome this problem. The 


regressive expectations model in equation form is 


14 Jonathan Kesselman, “The Role of Speculation in 
Forward-Rate Determinaticn: The Canadian Flexible Dollar 
1953-1960", The Canadian Journal of Economics, IV (August, 
197 1}e,. 284 

15 Ibid. 
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19 
PSROP=zTRS Gt M(RSE 9 =*RSe!)  peM>oas 
The mcdel assumes RSB is the normal rate and expectations 
are adjusted according to the deviation of the spot rate 
from it. The expected rate is above the present rate if the 
normal rate is above the present rate, and below the present 


rate if the normal rate is below the present rate. 


As the extrapolative model can explain only a movement 
away from the normal exchange value, the regressive model 
can explain only a movement towards the normal rate. Neither 
will ke correct in all cases so that we have elected to test 


only the third formulaticn. 


Kesselman's third formulation is referred to as the 
"dual mechanistic model" and is the previous two models 
combined. 

It can be written: 


RSE = RS + K( RS - RSL1) + M( RSE - RS), £O<K<1, O<M 


As yet we have not specified the variable RSB, the 
normal rate. We shall use three alternate values for this 
variable; the constant one, in order to bring in the "parity 
psychclogy" hypothesis, Powrie's four quarter centered 
moving average, (P),1!® and a simple average, (RSA), composed 


of the future period's exchange rate, the present exchange 


16 Fowrie, p 81. 
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20 
rate and the exchange rate of the last two quarters. The 
three alternatives substituted into Kesselmans dual 
mechanistic model and then into the model of short-term 
Capital flows are written consecutively as: 

a) STK = CO4 + C14 NID + C2 K(CRS) + C24 M(1-RS) + U4 

b) STK = COS + C15 NID + C25 K(CRS) + C25 M(P-RS) + US 

Cc) STK = C9& + C16 NID + C26 K(CRS) + C2® M(RSA-RS) + U6 
where: 

Be {(hSUZTt RSLACt ERS et RSAjo/ 9+ (RSL 174. 8S t0RS 1 te RSZ) fhe 


and RSA = ( RS1 + RS + RSL1 + RSL2) /4 


5.) Speculators may expect the exchange rate to move towards 
the ncrmal exchange rate. Thus, the normal exchange rate may 
be a useful proxy for the expected rate. RSE becomes RSB. We 
may test the three alternative values for RSB; the parity 
psychclogy, the four quarter centered moving average, and 


RSA. 


The "parity psychology" and the four quarter centered 
moving average have already been tested, the former by Caves 
and Reuber,1!1? the latter by Powrie,18 but each failed to 
yield results which would indicate that they approximate the 


expected exchange rate. Because the data has been improved 


17 Caves and Reuber, pp.83-84. 
18 Fowrie, p.81. 
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since these tests were made and because our model is 
Slightly different from those in which the variables were 
originally tested,19 we have chosen to retest these 
formulations. The models are presented below. 

SLURS] CO RCUENTD C27) (KS S41) 4°04 


SiR = CCS £5Cleenipe= C26( RSt= Pye Us 


STK COIs eCTIENTD - C22 ERS == RSA) + U9 

6.) Cur last proposal for an expectations model is again 
from the work by Powrie. The proposal is that speculators 
are able ocr nearly able to correctly forecast the next 
period's exchange rate. The expected value of the exchange 
rate is the spot exchange rate of the next period. Again he 
did nct obtain a significant coefficient but for the same 
reasons aS given earlier we shall retest the proposal. The 
model is formulated as 


STK = C010 + C110 NID - C210 (RS - RS1) + Y10 


At the end of the previous section it was mentioned 
that due to multiccllinearity the speculative arbitrage 
variable would be excluded from the model. It is assumed 
that this exclusion will not lower the explanatory power of 


the mcdel since the pure arbitrage and pure speculative 


ce ee 


19 Cur model does not contain the variable BMTUS as the 
Caves Reuber model does. Powrie tests a model with only 
(RS-P) as the independent variable. 
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variatles will aiso pick up capital flows due to speculative 
arbitrage. It would be useful though to be able to test the 
extent to which speculaticn or arbitrage is of the pure or 
mixed type. To enable the performance of this test the 
Capital-flow model with the ten alternate expectation 
proposals is set out but where the cnly independent variable 
is speculative arbitrage. As the first set of models will 
pick up both pure and mixed forms of speculation and 
arbitrage this set will only pick up the mixed forn, 


speculative arbitrage. 


The models are set out below in the same order as the 
pure arbitrage - pure speculaticn models with the 
Superscripts having the same meaning. Since these are 
different models the coefficients of course do not have the 
same values. 

STK = CO = C1 (RS - KSE(N))+VO 


N = (14+CS/100) 7(1+USS/100) 


1) STK=C91-C11 CRS (N)+V!1 

2) STK=CO2-C12 (-NID(N) +RS-RS (N) ) +V2 

3) STK=C°3-C13 (RS-RS (N) ) +aC13 (RS (N) -RSL1) +aSTKL1+V3 

4)a) STK=C°*-C14 (RS-RS (N)) +C214K (CRS) (N) +C14M(1-RS) (N) +V4 
b) STK=COS-C15 (RS-RS(N)) #C15K (CRS) (N) +C15M(P-RS) (N)+V5 
C) STK=C°6-C16 (RS-RS (N)) #C1&k (CRS) (N) +C216M(RSA-RS) (N)+V6 


5)a) STK=C97-C17 (RS-N) +V7 
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23 
b) STK=C98-C18 (RS-E(N))+V8 
c) STK=C09-C19 (RS-RSA(N)) +V9 


6) STK=C010-C110 (RS-RS1(N))+V10 


Tests Performed, Methods and Results 


In the previous section of this chapter two sets of 
models for short-term international capital flows were set 


out. 


The first set hypothesizes that short-term capital 
flows can be explained solely by pure arbitrage and pure 
speculation variables with speculative arbitrage being 
picked up by the two pure form variables. The set of models 
results from inserting ten exchange rate expectation 
proposals. The main fcrm of the set of models is written: 


STK = C9+#C?! (NID) -C2 (RS-RSE) +U° 


The second set cf models uses only a speculative- 
arbitrage variable to explain the capital flows. This set of 
models is presented in order to test the extent to which 
capital flows result from combined arbitrage and exchange 
rate considerations. The same ten exchange rate expectation 
proposals have been inserted as in the pure form model. In 
its basic form the speculative arbitrage model can be 
written 


Sika = Co-CF (RS-HSE (Nn) ) +V° 
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In this secticn of the chapter the expected exchange 
Tate froposal which best allows the speculative activity 
variable to explain capital flows will be established. This 
will ke done for both the pure arbitrage - pure speculation 
model and for the speculative - arbitrage model. After 
establishing the proposal within each set of models which 
best explains the capital flow the two models will be 
compared. Frcem comparison of the two models the type of 
activity which takes place in the short-term capital market 


may be determined. 


Eefore proceeding with the results of these tests there 
is an alteraticn tc the pure arbitrage - pure speculation 
model which will simplify the estimation of policy effects. 
In the pure arbitrage - pure speculation model the variable 
NID, defined to he RF-RS (1+USS/100)/(1+CS/100), is used to 
pick up pure interest arbitrage. If NID is positive it is 
advantageous to invest in Canada since the rate of return is 
greater in Canada than in the U.S. even after allowing for 
the ccst of covering against exchange rate adjustments. It 
is hypothesized that capital will flow from the U.S. to 
Canada in order to take advantage of the higher Canadian 
returns. Because the cost of forward cover is so closely 
entangled with the variable NID and with interest rates, it 


will be difficult to determine the exclusive effects of a 
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25 
change in interest rate policy. For this reason it would be 
beneficial to divide the variable NID into an interest rate 


differential variable and a cost of forward cover variable. 


The division of NID can be made if the interest 
differential DS is defined as CS-USS and the cost of forward 
cover CFC is defined as the percentage discount on the 
Canadian dcllar, CFC = 100(RS-RF)/RS. Multiplying NID by 
(1#CS/100) RS yields RF(1+CS/100) /RS - (1+USS/100). This is 
the pure arbitrage decision variable discussed in the first 
secticn of this chapter. Arranging terms and substituting 
1-cCFc/100 for RF/RS yields 

CS/100-USS/100-CFC/100- (CFC/100) (CS/100). 
The term (CFC/100) (CSV100) would usually be very smali_ so 
that it may not affect interest arbitragers decisions. If 
the term is assumed to be zero the interest arbitrage 


decisicn variable may be written as (DS-CFC)/100. 


In summary, if (CFC/100) (CS/100) is so small that it 
does nct affect interest arbitragers then we may divide NID 


into the variables DSy100 and CFC/100. 


To test the assumption that (CFC/100) (CS/100) is 
insignificant, SIK was regressed on a constant and NID using 
quarterly data from the period commencing the first quarter 
of 1952 and ending the second quarter of 1961. 


The results were 
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STK=91.62 + 47484.41 NID 
(5.48) (6.71) 


R2=54 


F =44.95 


When STK was regressed on (DS-CFC)/100 using the same 
data, the results were not significantly altered. 


STK=91.06 + 48685 (DS-CFC)/100 
(5.49) (6.76) 


F =45.63 


The conclusion is that the affect of (CFC/100) (CS/100) 


on interest arbitragers appears to be negligibie. 


The next step is to completely simplify the calculation 
of the effects of interest rates by Separating (DS-CFC)/100 
into DS/100 and CFC/100. Again a regression was performed to 
test the alterations. 

The results of this test were 
STK=64.50, (597.05 PS-=283.72 CFC 
(3.94) (7.21) (4.73) 
R2=60 
D.W.=1.65 


F =28.35 


=a aah 
ren 7 


agau 6d>.cadep (06 WW O19- <4) ca puneeas v: - i ite 2 
. ‘ so , 


dosed Yledoodt.agtay me ere =theseg Gis g 


‘OLS [Atu-caj A880 eo See 
pry 83 = a 


—_ 
} 


Pad 
= @ 


° 


ow ry (a>f Roy | iy? ap ; “ Po JOgeU SESE at : ‘ 


aa 
sath! i9@3 2a! ce Ye ee ee +uezes 
a 2 


eurté@in) s jae pvalMmbre-eie *eligos 7 a pe 
26ty Oyt2-8.5 Wh itetqp* Vil — repre? bf <@z a 
63 ay PUrginy aee sigthe apes ie el J a 5, ote a 

a ae 2 "attic rat 


- 


a SePel FI i in 


im a ee OE 
_ oh ae «5 
- vi 


toa ’ 
ae 


Ze 


Tividing the variable (DS-CFC) into two variables 
improves the square of the coefficient of correlation 
corrected for degrees of freedom. The "F" statistic is 
lowered since the increased number of variables outweighs 
the increase in the explanatory power. However, the "F" 
Statistic still indicates that the capital flows are 


Significantly explained by the model. 


From the above tests it seems apparent that by using 
the short-term interest rate differential and the cost of 
forward cover instead of the combined variable NID, pure 
interest arbitrage will still be picked up but, now the 
affects of interest rate changes on short-term capital flows 
are easily estimated. For this reason the two separate 
variakles DS and CFC will be substituted for the variable 
NID in the pure arbitrage-pure speculation model. By doing 
this a degree of freedom is lost but there are a sufficient 
number of observations tc keep the degrees of freedom still 
workatle. The pure arbitrage - pure speculation model is now 
written 

STK=C9+C!1 (DS) -C2CFC-C3 (RS-RSE) +U° 
The speculative - arbitrage model remains as 


STK=C9-C1 (RS-RSE(N)) +V9 


The results of the ten exchange rate expectation 


proposals applied to the two models may now be discussed. 
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28 
The mcdels were tested using quarterly data for the period 
from the first quarter of 1952 to the second quarter of 
1961. The results cf the pure arbitrage - pure speculation 
models appear in Table Ia. The results of the speculative - 


arbitrage models appear in Table Ib. 


In both model fcerms the Kesselman proposal with the 
normal rate taken as parity (proposal 4) was best able to 
explain the capital flows. The pure arbitrage - pure 
speculation model results were 


SiK—-s0SS86t509.85 DS—262. 94 CFC-3 167.92 CRS 1506.26 (1=K5) 


(3.57) .@f. 73) (3.44) (3.38) (Toa) 
R2=71 
Do.We=1.42 
Peas | 
The corresponding speculative - arbitrage model results were 


STK=57. 80-4809 1. 12 (RS-RS (N))-4019.46 CRS (N) +2499. 24 (1-RBS) (N) 
(2926) (512) (3. 87) (2.70) 


The signs are as expected except for that of CRS in the 
pure arbitrage - pure speculation model. In the formulation 
of the model with Kesselman's proposal (number 4 of the ten 


proposals substituted into the pure arbitrage - pure 


~ : = a 
/ 7. 7? _ 
et 

a _ 


{inte i eae 4 
vi as an 


: - 
PO ot ee , mw is t pa 0 e2 
pinite LU ao ud = @ass ) ie = 2By id Id ee a 


- welenie yal ed edeed CNP ABE alant a et 


a pal §: -45igq « stabam  SPSares 

: : ) i” , =a) arta isieq@ ftod,s _ 
a Libs } av se ot ~<— (a ¢ 2782 fan 200 

7 » 160 + dn» 2 

a 
Saw? ow a 29. rales “re 

a 
at) Seests itutt-o\ 7 ae Sae-47 28. Ceara eee 


eer ), (ee au) Cr (Se<8) 
ee 


7 - 
t €Qyak Gf stinerae a axe agen Ei 


Zo 


[aA2XT VdUapTjUuDD 


$06 OYF FE OTSZ WOTF YUOTaJJtp ATQueoTJTuhTS Jou st JZuatoTZya0d oy sazeoTDUT x 


Welt US Sd UL be cy ae 
7st Ort tol Sst 
8S 89 19 29 
x 
tL onp- 
(Ov'€) 
LL'yst'9 
(8g°€) 
LS 68l°Z 
(62°L) 
os 9ez'L 
(99°p) (05°€) (26°€) (68°) 
L9°P6E- 9b°8L2- 89'862- LL'82E- 
(86°9)  (6€°9) (92'9) (79°Z) 
(2°009 68°90$ ~=©S0°L6h ~=—-: 06929 
(eo) (ez) (00's), (ese) 
9L°b9 6£ °2S 81°SS 76°26 
Ol 6 g l 


ol 6l OL'8l 
tel PET 
19 89 
x 
69° LL6°E 
(10°2) 
p8°S02‘S 
x x 
Z0°L99°1- 66°SEL‘L- 
(60°) (89°¢). 
8L°622- ZB" 082- 
(6£°9) (07°9) 
90°22S 16° 10S 
(p9°2) (89°2) 
9p°0S 9405 
9 g 


UGE, 
eb 
tZ 


(42°) 
92°90S'L 


(8€°€) 
26° L9L‘€- 


(vp'€) 
16° 292- 


(Sia) 
G8 69S 


eT atqel 


89 Et 
Wo 
89 


(2° L) 
ta 


x 
ec €0= 


x 
2€8EL- 
(Lp°€) 

08 °SOL‘b- 
(29°L) 
06°S6L- 


(£9) 
8b '8bs 


(L6°1) 


€2' cb 


€ 


S[apOW UOLJ®[NdedS aing-abesziquy aung {SMO[4 [ezLde) Leuolyeusazuy Way 3U0YS 


G6 bb 29°92 4 
gS‘t 20° t HG 
0S 69 4 
J- 
(1Sd-Su) 
(SY-V¥SY) 
(Su-d) 
(Su-T) 
IMLS 
17049 
11S 

(€'€) 
pl O0€SE- iS) 

(pl) 
7S" L0E- 349 

(0€°Z) 
pL pS sa 

(t2°9) 
Lover‘ Lb ain 
(8>°S) (66°2) 

29°16 9L°€S 3 
2 t L2epowW 


6 - a. | £ 
ae, Bx nz aah an 7 Pa . 9 cs Se ©3812 az: a 
é a e 4 i ..> “9. ' bd 
ee es) ee sy, EE) 
- iv a ie 
—- (TA 7 
_ - Uses w.o07 29,10 OO.eté a0.%42 SP) i at cae Ke. B32 at (p2 2G 
2 eS) (t€.3) 103.3) (et 7 (fa 5) ; (.5) ae _ 
So,A0c- GNOtS S)2es- CEASE- whee Seucas- borat. BEF ~ 47 tar ne 
(9) (624) (NEC) | fee) tee} beast) (ub.2} $4.1) (ets) : - 
. SOAR @@BET.1- Se.talc- Ge €9],)- AD,00b,£- 2a) 
7 e a (€ 


tar, e683, T j tte 

~ i?y 1) is 7 
12 ant ,% 295.2 
(Oe, ci Lio 4) 
Sift GB.460,€ (ar) 
(oe-£} 


44 os iv 


Ba | ob 4, ! rz. {£.1 vOut 44,1 ‘tt a. ! sof ghd 


vee 


mt fe 20 ft at aie c1.8/ vy ai fa.s 68.24 ae. be $a5 i 7 


Srithoo uf: e92969/(b7i ° @ 


FOG afd Fe OVO BT) Saose ib yEiasosl ities’ Jon 6 Sd 
isvei vosshstraz 


30 


x 08°L2 1$°S2 x €8°SL 
€8° 20°L €0°L 98° 20°L 
£0°- fy 2b 10" 95 

> 4 
00°2/2°t- 
(42°) 
1€£°268‘OL- 
" (s0°S) 
19°206‘ Lt 
x 
Zt bz‘ t 
(88° 1) 
1L°92L°9 
x 
20° 16S‘ L- 
(s9°b) 
09° 169‘8E- 
mi esr tye (eet) (p9"L) x 
69°61 02°Sz-—- 946 L 2°79 60° 
OL 6 8 l 9 


LSiovil 
80°L 
0S 


(p6°L) 
91° 126°S 


($9°t) 
p2°9LL‘2- 


(25°) 
LO'8Le‘Le- 


Sia 


26°02 €6°8t 40°SS 
een 8b L 8S‘1 
29 09 65 
(02£°2) 
t2'66>'2 
(48°€) : 
9b 610‘ b- 
(85°2) 
0f° 
(t9°b) 
06°€bb‘S- 
(21°9) (l€°r) 
2L°L60'Sb- 16065" LE- 
(Zp°2) 
€£°€96‘62- 
(92°2) x (Spe) 
08°2S ?8°2- L2°br 
€ 2 


SLapow abeuziquy-arlqeindads ‘smoly tezidey jeuolqeusazuy wuay uous 


QI 9LqeL : 


62°eL J 
66° Ka 
As 24 


()7 Su-SH 


(i) ¥Se-S4 


N-S¥ 
(8) (Se-yS4) 
(h:) (S8-d) 


(N)(S¥-L) 


T1Su- (1) SY 
(N)SU-SY 


((N)SY-S8+(N)GIN-) 


(@2°b) 

CLANLOSG = SYIN 

(09°L) 

L6°S2 a 
Ll Lep OW 


7 


4 


af: eh set oka slum 7) 


— 


_ 
_ _ 


“sy : 


a - _ _ _ - 
—- : 
Tenotteevarel ere? g20dt a 


fotiend 


7 


7 


or ‘ 4 . * | e :. Fk 
as ar. ma mst m1: A (a s8.S+ $5.98 ae 
* @4) GH an ‘ % (oss) A (es.£} let) 7 
7 £%. 2 é- 
I : oy ut 7 7 7 
o.t9e)8- Cue na 
: (53.8) nore 
aoe 
o Ga,ckake- YOMITNE- Shteg At 17.18g, SE- EH = 
FS ieee) ($2.3) (Sta) (18! - 
> ne ee i a - 
on = ; hea nk . _ 
> ht 7 ; ; 
| "eis ie . 
= SOg2{+ Sak S- ahh aye- cred 
‘ (ée.f) the-£) "2 
a5, PPD.S Wwteaet) 
: io > ci - a 7 


(ites 
(A)UER-ACaT 
es) 
Fatt, 14 (ujs2m 


\t 64. 9f- (LjAre-es a 
(v5.4) 
OO.5TI- ; ln }Feuees 7 
. - 
Sy 7 
oa 1 i. 1 ) $0) 1 80.1 i! oe! ar re. a 
. 6. Fz .@3 ‘ im 21 el §¢9 cv..e! 1d.22 ef 1 


31 
speculation model) we see that the coefficient of CRS is 
expected to be positive yet, we have obtained a negative 
coefficient. In Kesselman's model, if the exchange rate 
rises, it was assumed that expectations would be revalued 
upwards. The coefficient K was assumed to be positive. But a 
positive K may indicate destabilizing speculation. if a rise 
in the exchange rate is expected to be maintained 
speculators will ensure the rise through their attempts to 
convert to Canadian currency increasing the demand for and 
price cof the Canadian dcllar. A negative value for K may 
indicate stabilizing speculaticn. A negative K indicates 
that a rise in the exchange rate will cause a fall in 
exchange rate expectations. Speculators expect the trend to 
reverse itself and therefore adjust their expectations in 
the cpposite directicn to the recent increase. They then 
would convert Canadian currency into U.S. currency to take 
advantage of the present high rate which they expect to 
fall. By doing this they exert a downward pressure on the 


exchange rate preventing it from rising further. 


Since in the model estimated coefficient of CRS, C2*K, 
is estimated to be negative while the coefficient of (1-RS), 
c24mM, is as expected, C2* is assumed poSitive as expected 
while K is assumed negative. The results tend to indicate 


that speculation was stabilizing in the period tested. 


Z 
4 ind i oe . 
7 a 
itty ei Kaas Lalas 
+ et 
bul 04 an, 7. ira 
' 


. 
- 
| 


yal 


32 
The tests add some weight to the parity psychology 
hypothesis. In the Kesselman formulation with the normal 
rate taken as parity the coefficient of (1-RS) was found to 
be significant at the 95% confidence level. Unfortunately an 
"FM test is not able to show that the variable (1-RS) 


Significantly adds to the model. 


Comparing the two mcodei forms, the pure speculation - 
pure arbitrage and the speculative - arbitrage form, it is 
found that the former is only slightly more able to explain 
Short-term capital flows. This may indicate that a great 
majority of short-term international capital flows occur 
because of combined exchange rate and interest rate 


considerations. 


International Short-Term Capital Flow Components. 


Having established a model for total international 
short-term capital flows, it may be of some use to do the 


same for the capital movements which form the toval 
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series.23 The classification of the components of short-term 
flows which will be used is basically the one provided by 


Statistics Canada in The Canadian Balance of International 
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Payments; A Compendium cf Statistics 1946-1965.2¢ 
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The "anitial classification will be into three categories; 
"Net trade in outstanding securities", (NTOS), “Canadian 
dollar holdings of foreigners", (CDHF), and “Other capital 


movements", (CTHER). 


Although trade in outstanding securities is not 
considered a short-term flow by Statistics Canada, there is 
some contention that it should be. Caves and Reuber find a 
greater improvement in their resuits when NTOS is included 
with the short-term series than when it is included with the 
portfclic series.25 Further, they find NTOS better explained 


by short-term flow determinants than by portfolio flow 


23 Although it may be argued that the correct way to 
begin our study would have been to explain variations in the 
component flcws, we chose to begin with the total flow for 
several reasons. It is the total flow which is of primary 
importance. Only when specific policies which discriminate 
between components are considered are the component models 
important. Still, substitution between components must be 
known to determine the end result. Beginning with the 
component flows might also have resulted in numerous 
independent variables which may prove insignificant to the 
total flow. The advantages of beginning with the total flow 
are clarity and simplicity. 

24 Dominion Bureau of Statistics, The Canadian Balance of 
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(Ottawa: Queen's Printer, 1967) p.31. 
25 Caves and Reuber, p.73. 
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34 
determinants. Arndt points out that we may classify flows 
into short or long-term by either considering “date to 
maturity of the traded asset or the motivation underlying 
the transaction".26 Since we are considering speculative 
flows, the motive criteria is important. It is possible that 
a person will purchase a foreign security which is 
approaching its redemption date in order to take advantage 


of an expected exchange rate adjustment. 


Fowrie has also included NTOS in his short-term capital 
flow series but found that when NTOS alone was regressed on 
the independent variables none proved to be significant. A 


test is required to clarify the situation. 


The second category "Changes in Canadian dollar 
holdings of foreigners" consists of; the change in 
foreigner's holdings of deposits in Canada, (CDHFD), the 
change in foreigners holdings of Government of Canada demand 
liabilities, (CDHFG), and the change in foreigners holdings 
of Canadian treasury bills, (CDHFT). This category clearly 
consists of components which we would expect to be highly 
responsive to our independent variables. All are very low 


risk investments in themselves. 


The last category, “other capital movements", consists 


ae a ee ee oe ee gee 


26 Arndt, p.62. 
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of; American dollar holdings of Canadians in the form of 
deposits, (ADHCD),2% Canadian commercial and finance company 
paper and okligaticns, (CANPA), and all other transactions, 
(OTHERK). The last component, OTHERK is important but 
troublesome in that it contains "changes in loans and 
accounts receivable and payable and also a balancing item 
representing differences between direct measurements of 
current and capital acccunts."28 Changes in accounts 
receivable and payable are important in determining trader 
arbitrage and speculation but the analysis of any results is 
hampered by the fact that the size of the measurement errors 
is net known. iota pore the extent the regression results 


are due to the measurement errors cannot be known. 


The three categories and the components were tested for 
response tc pure interest arbitrage, pure speculation with 
the ten expectation proposals, and speculative arbitrage. 
The best results of these tests are presented in Table MITa 


and Table IIk. 


The results tend to indicate that only the uncovered 


interest differential significantly explains NTOS. Arndt's 


me se eee ee 


27 This item is referred to as "Bank balances and other 
short-term funds abroad excluding official reserves" by 
Statistics Canada. 

28 Dominicn Bureau of Statistics, The Canadian Balance of 
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35 
distributed lag proposal was best able to explain NTOS but 
DS, CFC and CRS were not significant. An F test revealed 
that although DSL1, CFCL1 and NTOSL1 are significant they 
are not able to add significantly to the explanation of the 
dependent variable. We have either not used the correct 
expectation formulaticn or trade in outstanding securities 
is nct responsive tc exchange rate adjustments. Since the 
uncovered interest differential is significant while CFC is 
not, US may have picked up uncovered interest arbitrage 
which is partly speculative. We should therefore not 
conclude that NTCS is unresponsive to exchange rate 


adjustments. 


The category CDHF which was expected to yield highly 
Significant results preved a great disappointment. None of 
the mcdels used proved able to significantly explain any 
porticn of the flow. This is consistent with Powrie's 
results as he finds CDHF not to contribute to the 


relaticnship of STK with the independent variables. 


The components of CDHF were regressed on the 
independent variables even though CDHF did not yield any 
Significant results. Regressing the components ensures that 
it was not simply aggregation that caused the insignificant 
results. For all three components the models were not able 


to explain a Significant portion of the variation in the 
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G22, 
dependent variable. It may be fairly safely concluded that 
ho such relationship exists to the extent that it must be 


considered further. 


The final category, other Capital movements, provided 
the best results. Kesselman's proposal, with the normal rate 
taken as one, again proved best able to explain the 
variation in the dependent variable. An "F" test showed that 
at the 95% level cof ccnfidence the variable (1-RS) does add 


to the explanatory power of the model. 


Since the categcry OTHER yielded the best results of 
the three categories the subdivisions of OTHER were expected 
to yield significant results also. Kesselman's formulation, 
with the normal rate taken as parity, yields the best fit 
for the component ADHCD. An "F" test also showed the 
variable (1-RS) significantly adds to the explanatory power 
of the model. Unfortunately CFC is not significant. It must 
be drcpped from the model before the pure form model can be 
considered as explaining the dependent variable better than 
the speculative-arbitrage model. The close results of the 
two model forms may indicate that very little pure arbitrage 
or pure speculation takes place and that it is mainly 


speculative arbitrage which causes the capital flow. 


The component CANFA did not prove to be significantly 


explained by any of the models. The compcnent OTHERK yielded 
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40 
only slightly better results with only the variable DS 
consistently having a coefficient significantly different 
from zero. The expectations formulation which seemed to 
yield the best results was the four quarter centered moving 
average, P. An "F" test also revealed that the variable (RS- 


P) was a significant addition to the model. 


An important result cf the tests on OTHERK is that the 
constant term is positive and significantly different from 
zero at the 90% significance level for a one tailed test. 
The ccnstant term can be interpretted as the average short- 
term capital flow which cccurred over the period for reasons 
other than interest arbitrage or exchange rate speculation. 
Recall that CTHERK is the change in loans and accounts 
payable and receivable cr in cther words trade credit. The 
three reasons for exporters extending trade credit are for 
interest arbitrage profits, exchange rate speculation 
profits, and sales encouragement. The effect of the first 
two reasons is picked up by the interest arbitrage and 
speculation variables. The constant term of the regression 
estimates the average net trade credit flow for the purpose 


of enhancing sales. 


The constant term estimates the average flow to Canada 
for trade financing as approximately 25.5 million dollars 


per quarter. The balance of merchandise trade with the U.S. 
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44 
(Canadian imports in excess of Canadian exports) averaged 
$170.2 million per quarter over the period. Therefore, 
approximately 15% of Canada's imports in excess of exports 
With the U.S. would still have been financed by U.S. 
exporters even if there would have been no advantage in 


doing so other than tc facilitate sales. 


The conclusion is greatly weakened since the flow 
OTHERK is not completely explained. Some relevant variables 
may have been excluded making the constant term biased.29 In 
addition the series OTHERK includes not only accounts 
payable and receivabie, but also measurement errors of the 
balance of payments. If the measurement errors make up a 
large fraction of the subdivision OTHERK, then the 


conclusion is unfounded. 


Summary 


The tests in this chapter indicate that short-term 
capital flows may largely cccur for speculative - arbitrage 
reasons but that pure arbitrage and pure speculation also 
play a role in capital flows. Kesselman's dual mechanistic 
model with the normal rate as parity and K negative was best 
able to simulate exchange rate expectations. 


am ee wm ee 


29 Jan Kmenta, Elements of Econometrics (New York: 


SSeS Se = eee SSS ee 


Macmillan Ccmpany, 1971), p.394. 
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42 
The resulting model was 


Sik =S0s66t569.85 DS-262594 (CFC-3 167.92 CRS+t1506.26 (1-25) 


No improvement in the model resulted from dividing the 


short-term capital flcw into its components. 
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Chapter 3 


Comparison With Cther Models 


This chapter will compare the results of 
the last Chapter with thcse of other models. To 
begin with the Caves-Reubert model which is 
very Similar ae) the one just presented will be 


outlined and the results compared with the model of 
Chapter 2 Other empirical studies of short term 
international capital flows which will be discussed are 


those by Rhombergé, Black?3, ArnadzE*t, OfficerS, 


cee ee ee ee ee 


1 Richard) E. Caves and Grant lL. Reuber, Capital 
Transfers and Ecotiomi¢c Policy : Canada’, 1957-1962 , 


Harvard Economic Studies, vol. CUI (Cambridge, 
Mass,: Harvard University Press, 1971), pp 70-87. 


(unpuktlished Ph.D. dissertation, Yale University, 1959), 
pp. 108-119. 

3 Stanley W. Black, "Theory and Policy Analysis of 
Short-Term Movements in the Balance of Payments", Yale 
Economic Essays, VIII (Spring, 1968), 5-47. 

4 Sven W. Arndt, “International Short Term Capital 
Movements: A Distributed Lag Model cf Speculation in Foreign 
Exchange", Econometrica, XXXVI (January, 1968), 59-70. 

S Lawrence H. Officer, An Econometric Model of Canada 
Under the Fluctuating Exchange Rate, Harvard Economic 


Studies, CXXX (Cambridge, Mass.: Harvard University Press, 
1968), 81-83. 
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Powrie®, and the Bank cf Canada's RDX1.7 


The Caves-Reuber Model 


The Caves-Reuber model of international short-term 
capital flews is but a part of a much larger work on capital 
transfers. As they state, "The primary concern of this 
study is te measure the responsiveness of capital novements 
to changes in domestic policy instruments and to ascertain 
the effects of these pelicy-induced or endogenous capital 
flows upon the ability of domestic policies to influence 
income..."®8 Caves and Reuber have therefore attempted to 
formulate their model in a fashion which allcews for simple 


comprehensive estimates of the effects of policy. 


The dependent variable of the Caves-Reuber model is 
quarterly short-term capital flows of the Canadian balance 
of international payments plus quarterly net trade in 


outstanding securities. 


The series is both the amount cf spot foreign exchange 


6 Tom L. Powrie, "Short-Term Capital Movements and the 
Flexitle Canadian Exchange Rate, 1953-1961", Canadian 


Journal of Economics and Political Science, XXX (February, 
1964), 76-94. 
7 John F. Helliwell, et al., The Structure of RDXi, 


ea en eS ee 


Bank cf Canada Staff Research Studies, (Ottawa: Publications 
Committee of the Bank cf Canada, 1969), p.23. 
8 Caves and Reuber, 72. 


Arik 


4 - ; Fi 
} 
beats Sah ia a o4 4 
7 = 
; . 7 2 - a x a — _ * 
, : . i= Miwl-ue?e> 


a TAL, 8.4 
bei _ . 


2 s2aec 
ena? 


. 


) sane .S-* Leaner jolyes-gereD Gaz” 
; < . he 
; : i : 
A ‘ i ’ *e=4 BS JT ee =* > oe ° t— 
, ww 
’ i <a0%3 i | Brel its te 
+ | - ' th teed s cy o _ 7 
eee T => ileal. | Ste. i $ 


; af 
eer assay’) wert eay See . ( op'tz 
ore 
‘ wnja 2a was 


i peb @ELe bh” Pf 0 


: 7 
7 ‘my ow bu 


45 
demanded in every quarter and with the existing exchange 
rates, interest rates and other relevant variables, the 
amount supplied. The series is the flow of foreign 
exchange. It is the determinats of this flow that Caves and 
Reuber are interested in. Caves and Reuber have tested five 
variakles as determinants of short-term capital flows. The 
determinants are; the “balance of merchandise trade with the 
United States, the Canadian-U.S. short-term interest-rate 
differential, an expectations variable involving the forward 
exchange rate, and an expectations variable involving the 


Spot exchange rate."9 


The Pest of Caves and Reuber's capital flow 
determinant variables, BMIUS (the balance on merchandise 
trade with the U.S.), is hypothesized to explain part of the 
short-term capital flow due to the nature of institutional 
payments practises. For example, U.S. exporters finance, 
through credit arrangement, some of their exports to Canada. 
An increase in American exports to Canada will result in an 
increase in trade credit financing and therefore in an 


increased flow of shert-term capital to Canada in the form 


eee ae a ee eae ee —— 


9 Caves and Reuber, 73. 
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Of Credit, 10 


The second determinant of short-term capital flows, the 
interest differential, is important because it indicates the 
advantage of financing imports by either obtaining trade 
credit abroad or borrowing domestically. 1525 also 
relevant in American firms' decisicns regarding the holding 
of cash balances either domestically or in Canada. in 
additicn, interest arbitrage flows are partly determined by 
the interest rate differential, with exchange rates also 


being considered. 


Fecause of the exchange rate consideration in interest 
arbitrage flows and because of trade hedging Caves and 
Reuber have included the fcrward exchange rate in the model. 
The spot exchange rate is the price of a Canadian dollar in 
terms of U.S. dcllars. The forward exchange rate is the 
price an U.S. dollars at which speculators, interest 
arbitragers, and traders contract to trade Canadian currency 
in the next period. The two exchange rates are brought into 


the Caves-Reuber model in the form of the forward premium, 


10 Caves and Reuber define BMTUS as Canadian imports 
minus Canadian exports. This definition is not consistent 
With their discussion in the text. According to their 
definition the coefficient of BMTUS should be positive since 
as Canadian imports rise BMTUS becomes more positive while 
capital inflows also increase. For BMTUS to have a negative 
coefficient it should ke defined as Canadian exports minus 
Canadian imports. 
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47 
The forward premium reflects the net demand for forward 
cover ky trade hedgers and interest arbitragers and the 
"Supply of forward cover determined by speculators! 
expectations about the movement of future spot rates."11 
Interest arbitragers find "a hedged investment in Canadian- 
dollar assetS more attractive, given the short-term 
interest-rate differential, as the forward premiun 
rises...Thus the net short-term capital inflow should be 


positively related to the forward premium..."12 


The existence of exchange rate speculators requires the 
inclusion of an exchange rate expectations variable. In 
formulating the exchange rate expectations variable Caves 
and keuber have used the argument that speculators base 
their judgments abcut future exchange rates on the relation 
between current and recent past values of the exchange rate. 
More specifically, if exchange rate expectations are 
inelastic a change in the rate will cause a smaller change 
in the expected rate. Speculators will act in a manner 
which will reverse the present change. They will buy 
foreign exchange when the exchange rate rises since they do 
not expect the rate to remain changed as exstensively as it 


now is. Their actions serve tec push the rate down again 


11 Caves and Reuber, 77. 
12 Ibid. 
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48 
fulfilling their expectations. The short-term capital flow 
will ke negatively related to the quarterly change in the 
exchange rate if expectations are inelastic. However, the 
estimate of the extent of capital flow reaction to the rate 
Change will be lower than in actuality since by fulfilling 
their cwn expectations speculators reduce the reason for the 


Capital flow and therefore reduce the capital flow. 


The model coefficients were estimated using the 
ordinary least squares method which yielded:13 


STK-602 DSt 31449 FP =) .4734 BATUS = 93512 CRS 


(7.82) (4.30) (3.63) (3.61) 
R2=,72 

F (4,33) =25.85 

D.W.=2.64 


SEF=$68.5 million 

where 
STK=total net inflow cf short-term capital to Canada in 
millions of dollars 

CS=differential between Canadian and United States 
tender rate on three-month government Treasury bilis 
where the tender rate is in percent per quarter 
(DS=CS-USsS) +* 

FP=forward premium cn the Canadian Dollar in Dollars 
per quarter (FP=RF-RS) 15 

13 Ibid., 78 


#* bids, ps) Vi. 
15 Ibid. 
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BMTUS=Canada's exports tc the United States minus her 
imports frem the United States, in constant 
dollarsié 
CkS=quarterly change in the spct exchange rate. The 
Spot exchange rate is the number of U.S. dollars 
per Canadian dollar, (CRS=RS-RSL1), 


(RS=$U.S./Can$) 17 


The period used in estimating the model extended from 
the first guarter of 1952 to the second quarter cf 1961 
inclusive, during which time the mean value of STK was 


Calculated to be $52.2 million quarterly.18 


Several variaticns of the basic model were also tested 
by Caves and Reuber. These included revising the forward 
premium into the percentage forward discount on the Canadian 
dollar (CFC), revising the interest rate differential, into 
a prexy for the covered interest differential and adding 
other interest and expectation variables. It was concluded 


that the initial model still resulted in the best fit. 19 


The following model does not alter the initial model 


16 This definition is the reverse of that given by Caves 
and keuber (p.xv). See footnote 10 earlier in this paper 
for explanation. 

17 Caves and Reuber, [e.- XV. 

beh dhjds, 78. 
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50 
but is presented here for the sake cf comparison with the 


results of Chapter 2,10 


STK= 600 DS - 325.5 CFC - .4740 BMTUS - 3522 CRS 
(7.83) (4.32) (3.64) (3.63) 


Rens 

F (4,33) =25.96 

D.W.=2.64 

SEE=$68.4 million 

Having set out the Caves-Reuber model it can now be 

compared to the model of Chapter 2. One of the main reasons 
for the difference in the estimated coefficients between the 
twe mcdels is that the data used by Caves and Reuber for the 
dependent variable has been corrected. The data for the 
dependent variable cf the model in Chapter 2 is taken from 
the fpublicaticn The Canadian Balance of Payments: A 


Compendium of Statistics 1965 (Ottawa: Queen's 
Printer, 1967). Caves and Reuber have taken their series 
from Officer and from the quarterly issues of the Canadian 


Balance of international Payments, of the period in 


An impcertant point to remember about both the Caves- 
Reuber model and the one estimated in Chapter 2 is that the 
data used for the dependent variable is a series of 
equilibrium points. The resulting models are not equations 


20 Ibid., 79%. 
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54 
for the supply of short-term capital, but are estimates of 
the flow equation for short-term capital. Another reason 
the models shculd not be considered the correct estimate of 
the supply equation is because of the double direction of 
Causation present in some of the variables.2! For example, 
an increase in the interest rate differential will cause an 
increase in the capital inflow. The increase in the capital 
inflow in turn will lcewer the interest rate differential. 
The estimates are derived from figures which contain both 
these influences and therefore cannot be used to estimate 
one directicnal sensitivity. The coefficient of the 
variakle CRS, the quarterly change in the exchange rate 
suffers under the same problem. An increase in the exchange 
rate causes a capital outflow if exchange rate expectations 
are inelastic. Speculators convert from Canadian to U.S. 
currency at the now more favorable rate in anticipation of 
earning a profit on reccnversion to Canadian dollars when 
the rate returns towards its previous level. As they 
convert to U.S. currency they bid up the price of U.S. 
currency which means the exchange rate falls towards its 
previcus level. Their sactions shelp- ta» fulfill» their 
expectations. The regressions dc not yield a direct 
estimate cf the amount speculators would transfer between 


es iainieeend 


21 Caves and Reuber, &5. Rhomberg, 119. Black, 42. 


pe. iy 7 ; , 
7 : ra 
- sy 
>. DPePASL Pus & oud «lap Sqa, & oe he 3 > hay i. 
_ : 7 
foxehe2 32445) ferezen “ates =7E¢ nn 4 7 sia fy 


iy dyer we ataee 


i> yy > ‘yes oa Oe io cot 


7 r 
z¢ , Se @ oS bet 1o4c SU q OV 


iar 
»& 


52 
currencies due to exchange rate adjustments because the data 


used in the regressicns resulted from two directional 


sensitivity. 


In addition to the abcve mentioned problems under which 
the Caves-Reuber model and that of Chapter 2 suffers, the 
main drawback of the Caves-Reuber model is its cenfusion 
between a balance of payments approach and an exchange 
market approach.22 The fcrmer method indicates the 
offsetting function of the short-term capital flow, the 
latter explains the flow. If we incorrectly interpret the 
offsetting function as explaining the flow we are in 


actuality saying demand explains supply. 


In an exchange market model the net demand for foreign 
exchange results from merchandise and non-merchandise trade, 
long-term capital transactions, and official reserve fund 
actions. Caves and Reuber treat these items as exogenously 
determined. Next, due tc the balance of payments identity, 
the sum cf these items is equal but of opposite sign to that 
of the short-term capital flow. The short-term capital flow 
is the record of the net supply of foreign exchange brought 
forth to meet the demand. The aim of the model is to 
explain the variation in the supply. The confusion exists 


ee ee ee Saar wel wm 


22 Arndt, 68. 
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53 
in that by including the variable BMTUS as an explanatory 
variakle, Caves and Reuber are including an item which the 
capital supply offsets in the balance of payments but not an 
explanatory variable of supply. If they wish tc explain the 
Supply they must only include those variables which indicate 


interest arbitrage or exchange rate speculation.23 


Fy regressing SIK on interest arbitrage and speculation 
variakles Caves and Reuber are able to pick up the trade 
credit flow resulting from arbitrage and speculation. 
Including BMTUS as a determinant of STK yields an estimate 
of the extent STK offSets BMTUS. But, the aim of the model 
was tc explain why a short-term capital flow cccurs and does 
offset the cther balance of payments accounts, not to show 
the degree the short-term capital flow offsets the other 
accounts. A demand variable should not be used to explain 
Supply. For these reascns BMTUS was not used as an 
explanatory variable in the model developed in Chapter 2. 
This will cf course cause our coefficient estimates to 


differ form thcse cf Caves and Reuber. 


23 Cther models which only use interest arbitrage and or, 
exchange rate speculation to explain the short-term capital 
flow are those by Rhemberg, Black, RDX1, Arndt, Officer, 
Powrie, Jerome L. Stein, “International Short-Term Capital 
Movements" American Economic Review, LV (March, 1965), 40- 
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Economy, LXXIX (May/June, 1971), 407-436. 
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The point that remains to be investigated is why 
exporters finance their own exports. When exporters extend 
trade credit they are in effect acting as exporters and 
interest arbitragers2* or speculators. Isolating the two 


actions will clarify this. 


First, assume a Canadian imports goods from the U.S. 
Assume also that to pay fer these goods he must borrow 
Lunds. Apart from exchange rate considerations (assume the 
exchange rate is fixed at parity) he will borrow where the 
cost is lowest. Assume the cost is lowest in the U.S. An 
American interest arbitrager, desiring to take advantage of 
higher rates of return in Canada will lend his capital to 
the Canadian importer. Canada receives the goods as well as 
a debt commitment. If the Canadian importer would have 
cbtained the funds from the U.S. exporter through trade 
credit, nothing would have been altered. The U.S. exporter 


would have acted as an interest arbitrager. 


The American exporter may also extend trade credit for 
speculative reasons. Assume the American exporter has sold 
goods agreeing on payment in Canadian currency. If he 
anticipates a tise in the exchange rate he may be willing to 


ce 


. Spraos, “Speculation, Arbitrage and Sterling". 
emic Journal, LXIX (March, 1959), 14. 
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55 
extend credit. His alternative is to require immediate 
payment for the goods, then to hold the Canadian GULrency of 
invest it until the exchange rate alters. The argument may 
be cilearer if the example of an expected fall in the 
exchange rate is used. If the exporter expects a fall in 
the trate and has agreed on payment in Canadian currency, he 
will not be willing to extend further credit or may attempt 


to draw in the existing credit he has extended. 


We can establish three reasons why an exporter would 
extend trade credit: to take advantage of higher foreign 
interest rates (interest arbitrage profits), to accrue 
profits through exchange rate adjustments, (although the 
price cf most U.S. exports are set in U.S. dollars) and to 
encourage or facilitate the sale of the product. By 
regressing the net of acccunts payable and receivable on 
interest arbitrage and speculation variables an estimate of 
the filcw due te the first two reasons may be obtained. 1 
is difficult to put the third reason into variable form. If 
the net flow of accounts payable and receivable, is 
regressed cn a constant as well as on the variables of the 
first two reasons, and the regression yields a good fit, the 
constant term is informative. The constant is that portion 
of the net flow which occurs for reasons other than trade 
credit profit. In this case it is the flow which occurs to 


facilitate sales. In cther words if there were no profit to 
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56 
be derived directly from extending trade credit, exporters 
would still extend that amount of credit shown by the 
constant term. It is this amount in comparison with BMTUS 


which can be considered direct trade financing. 


The estimate derived by the above method is not 
directly ccmparable to that derived by Caves and Reuber. 
Cur estimate is the average flow in each quarter over the 
period. The Caves and Reuker estimate is the increase in 
trade credit for an increase in the balance on merchandise 


trade. We will though, briefly list the two results. 


Caves and Reuber's results indicate we can be 95% 
confident the interval from 22% to 72% contains the 
percentage of the change in the merchandise balance by which 
direct trade credit alters when the balance of merchandise 
trade changes. Results using the method outlined in this 
paper were not able te prove direct trade credit inflow to 
be different from zero at the 95% level of confidence. 
However, in Chapter 2 the average direct trade credit flow 
was shown to be greater than zero for a 90% confidence 
level. A 90% confidence region for the direct trade credit 
inflow of $25.5 millicn would be from approximately -$7.5 
millicn to approximately $58.5 million. These figures can 
be ccnverted to indicate that over the period American 


exporters! direct trade financing was between -4% and 34% of 
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57 
the average value of the balance of merchandise trade. The 
negative sign is a result of the large standard error of our 
estimate and indicates that we can not rely on our results 


or draw very useful conclusions from then. 


In addition to the above discussed exchange market- 
balance of payments approach difference of the model of 
Chapter 2 and the Caves-Reuber model, there is a slight 
difference in aim between the two models. Caves and Reuber 
wished to estimate interest rate and exchange rate 
sensitivity =i a manner which facilitated Simple 
calculations of the effects of policy. The aim of the model 
develcped in Chapter 2 is to simulate as closely as 
possible, within technical limitations, the actual behavior 
of these who supply short-term capital. The differences 


become apparent in several areas. 


The covered interest rate differential is the first 
area in which the different aims of the two works appear. 
Although Caves and Reuber are aware that interest 
arcbitragers are interested in net changes in the interest 
differential and forward premium combined25 they chose to 
maintain separate variables for the two under the assumption 
that not all interest arbitragers take covered positions.26 


25 Caves and Reuber, 80. 
26 Ibid., 78 
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58 
If Caves and Reuber's assumption is correct, combining the 
interest differential and forward premium variables wiil 
result in a loss of explanatory power. The interest 
differential and forward premium, maintained separately, 
will pick up both the actions of covered and uncovered 
interest arbitragers but the combined variable will only 


pick up the actions of covered interest arbitragers.2?7 


In order to prove the correctness of their assumption 
Caves and Reuber ccmpare the separate variables with what 
they refer to as the net interest differential. The net 
interest differential is defined as the interest 
differential minus the cost of forward cover (the percentage 
forward discount on the Canadian dcllar).28 They point out 
that this is only an approximation to the covered interest 
differential but that it is used since the actual covered 
differential does not allow for easy calculations of 


interest sensitivity.29 


The last sentence above points out the crux of the 
matter. If the covered and uncovered interest differential 
are tc be ccmpared then the actual variables should be used 


especially since they are available. If approximations of 
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27 [kid., 80 
26 ibid. 
29 Ibid. 
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59 
proxy variables are used we can not be as certain of our 
conclusions. The ease cf interest sensitivity calculations 


Should take second ccnsideration in this instance. 


The alternative is te prove the exact variables are not 
abie to improve on the approximate variables. It is the 


alternative which was chosen in Chapter 2. 


In Chapter 2 a brief test was performed which leads us 
to believe, in agreement with Tsiang39, that the difference 
between the actual covered interest rate differential and 
the approximation is insignificant. Both the exact 
formulation, NID, and the approximation, DS-CFC, were tested 
yielding very similar results. It appears that the 
approximate variable is as able to capture interest 


arbitrage actions as is the exact variable. 


Having concluded in Chapter 2 that the approximation of 
the ccvered interest differential provides the same results 
as the exact covered interest differential variable, the 
results of the covered interest differential test may be 
compared to the results of the uncovered interest 
differential test. 


a ce 


30 6S. C. Tsiang, "The Theory of Forward Exchange and 
Effects of Government Intervention on the Forward Exchange 
Market", International Menetary Fund Staff Papers, Vil 
(Apri 1, 1959), 80. 
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Caves and Reuber ccnclude from the comparison of their 
results that since the covered interest differential lowered 
the portion of the fluctuations in STK explained by the 
model, a substantial amount of uncovered interest arbitrage 
e€xisted.3! This is in contrast with Brecher who based his 


Opinicn on the Report of the Royal Commission on Banking and 


tes 


inance, (Ottawa, 1964), pages 299 and 300 and concluded, 
"While no precise figure is available, it seems quite clear 
that interest-arbitrage transactions between Canada and 
other countries are generally carried out on ae hedged 
basis."32 However, the results of Chapter 2 favor Caves and 
Reuber's conclusion of extensive uncovered interest 


arbitrage. 


In addition ne the covered-uncovered variable 
comparison, we have also included a test on the variable 
RS-RSE (1+CS/100) 7(1+USS/100) which is the uncovered interest 
differential with the expected exchange rate adjustment 
included. As discussed in the last chapter this variable 
only picks up speculative interest arbitrage. The full 
model picks up interest arbitrage, speculative interest 


arbitrage, and pure speculation. The speculative arbitrage 


— eee oe 


31 Caves and Reuber, 80. 
32 Irving Brecher, Capital Flows Between Canada and the 
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model is able to explain nearly as much of the variation in 


short-term capital flews as is the full model. This 
indicates that uncovered interest arbitrage, 1 iS a7 
Speculative interest arbitrage, is fairly extensive. The 


results tend to agree with and reinforce those of Caves and 


Reuber on the extent cf uncovered interest arbitrage. 


Caves and Reuber's and our conclusion that uncovered 
interest arbitrage is fairly extensive must imply that 
Speculation is fairly extensive. Several studies have 
reasoned that speculators react to the difference between 
the present exchange rate and the expected future exchange 
rate.33 The problem is to derive speculators! expected 
future exchange rate. This is the second area which 


highlights the different aims of the two studies. 


Cwing to the numerous considerations taken into account 
by speculators, the formation of the speculators! expected 
rate is quite impossible. One must be content to attempt to 
derive some simple mathematical formulation based on a few 
of the most likely variables considered by speculators. 
Caves and Reuber have chosen a very simple but useful model 
which hypothesizes that the expected future rate is the last 
period's rate. With the Caves and Reuber variable, if it is 
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33 Rhomberg, 119., Arndt, 60., Stein, 48. 
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62 
possible EO" "Obtain “a +sigqnificant coefficient for the 
variakle CRS, (the difference between the present and 
expected rate where the expected rate is hypothesized to be 
the last periods rate), the effects of policy changes can be 
estimated. But, if a significant coefficient is not 
obtained we cannot conclude that speculators do not react to 
changes in the exchange rate. It may be that speculators do 
not simply assume the previous rate will reoccur in the 
upcoming period, yet they do expect the trend to reverse 
itself in the near future. Even if significant results are 
obtained it cannot be concluded that the past rate is the 
expected rate. The past rate may approximate the expected 
rate but a more complicated model may provide a closer 
approximation and therefore be better able to explain 


speculative fiows. 


It was in the hope of being better able to approximate 
and explain speculative flows that the last chapter inciuded 
tests of alternative expectation proposals. The proposal 
which was found to be most able to explain fluctuations in 
STK due to speculaticn was, with a change of assumptions, 
Kesselman's "dual mechanistic model". it proposes that 
speculators adjust their expectations in the opposite 
direction to recent rate changes and also according as the 
rate is above or below parity. Unfortunately we were unable 


to derive an estimate of the proportion by which speculators 
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adjust their expectations. 


The final point of divergence between the Caves-Reuber 
model and the model of Chapter 2 is the method of testing 
the "parity psychology" hypothesis. Caves and Reuber point 
out that the variable CRS, can be rewritten as the quarterly 
change in the deviaticn cf the spot rate from parity.3* But 
any cther variable may te sukstituted for parity and the 
Same results are maintained. They are quite correct in 


stating the test dces net prove much. 


In another test of the "parity psychology" hypothesis, 
Caves and Reuber substitute DRSP which is (RS-1), for CRS.35 
They find that they are unable to prove the coefficient of 
DRSP to be significantly different from zero. The reason 
they failed to obtain significant results for DRSP may have 
been kecause of the inclusion of the variable BMTUS. The 
variakles DRSP and BMTUS are related. A rise in the 
exchange rate causes an increase in the variable DRSP. A 
rise in the exchange rate causes goods imported into Canada 
to fall in price and Canadian goods exported to the U.S. to 
Eise in price in the U.S.  BMTUS may therefore become more 
negative as Canadian imports increase and exports decrease. 


Multiccllinearity may have occurred in the model causing the 


os ee Fo ie eel 
34 Caves and Reuber, 77. 
35 Ibid., 84. 
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64 
estimated variances of the coefficients to be biased upwards 
and therefore lowering the value of the "T" statistic. 36 
Unfortunately tests for the relationship of BMTUS to (RS-1) 


were net able to reveal a strong relationship. 


When STK was regressed on a constant, DS, CFG, and 
(RS-1) it was found that the coefficient of (RS-1) was 
Significantly different from zero at the 90% confidence 
level. Unfortunately this cannot be interpreted as a proof 
of the parity psychology hypothesis. It is historically 
evident that the exchange rate has been near parity, 
substituting the constant "one" for the last period's 
exchange rate in the variable CRS to obtain DRSP may only be 
another test for inelastic expectations. The constant one 
just serves as a proxy for RSL1 which was near one in every 
quarter.3? It was alsc noticed that the model in which DRSP 
is sukstituted for CRS yields a loser fit than do other 


models. 


A test for the "parity psychology" may ke better made 
by including it in the model which formulates the expected 
rate. Since short time periods and the immediate future are 


being dealt with it may not be correct to assume that 


ee a ee ee ee ee ee 


36 Jan kKmenta, Elements of Econometrics (New York: 


Macmillan Company, 1971), pe 388. 
37 J am grateful te Tem Powrie for pointing this out to 
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Speculators expect the next periods rate to be parity 
although, they may expect in the lcng run for the rate to be 
very near parity. Kesselman's "dual mechanistic model" 
brings the parity hypothesis into the model in a way which 
does not require such a strong assumption as the variable 
DRSP alone does. Parity becomes only a part of the 
influence on the expectations of speculators. As pointed 
out in the last chapter the coefficients of Kesselmans 
proposal are significantly different from zero at the 95% 
level cf ccnfidence. This model is also best able to 


explain fluctuations in SK. 


In summary there were two differences in the 
formulation and testing of the model developed in Chapter 2 
and the Caves-Reuber model. First the model cf Chapter 2 
strictly employs the exchange market approach while Caves 
and keuber combine both the exchange market and balance of 
payments approach. Second the aim of the model in Chapter 2 
was tc explain fluctuations in short-term capital flows 
while Caves and Reuber seconded this to their desire to 
maintain ease of calculation of policy effects. The 
Gifferent aims of the two models resulted in the model 
develcped in Chapter 2 emphasizing the exact variables, the 


speculative variable and the parity psychology hypothesis. 
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Cther Models. 


AS can be seen in Table III the previous chapter's 
model and the Caves-Reuber model have been better able to 
explain fluctuations in short-term capital flows than have 
other models. Each model must be looked at for the reasons 


this has occurred. 


in the model which he tests by ordinary least squares, 
Rhomberg has used 3 independent variables; an indicator of 
exchange rate expectations (e), the quarterly change in the 
exchange rate (CR), and an interest rate differential 
variatle (h). The variable "e", the indicator of exchange 
rate expectations, 38 is very Similar to the variable (DS- 


CFC), the covered interest arbitrage approximation variable. 


e = RF-RS -(USS/100 - CS/100) = RF-RS+DS/100 


DS/100- (RS-RBF) 
while 


(DS-CFC) = DS-((RS-RF)/RS) 100. 


Rhomberg finds the coefficient of the interest rate 
differential (in Rhomberg's notation DS is “-h") not to be 
Significant. Rhomberg has included the interest 
differential due to its role in what we have called 


"speculative arbitrage". He separated the speculative 
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Table III continued 


Variables ze 


quarterly inflow to Canada of private short-term capital 
U.S. short-term interest rate per quarter minus the Canadian short-term interest rate per quarter 


change in the exchange rate from the preceding quarter where the exchange rate is defined as the 
number of U.S. cents per Canadian dollar 


indicator of exchange rate expectations = 90 day forward premium on Canadian dollar adjusted for 
the U.S. - Canadian interest differential in percent per quarter 


quarterly average of noon quotations of the spot price of the U.S. dollar in terms of Canadian 
currency 


quarterly average of noon quotations of the ninety-day forward price of the U.S. dollar in terms of 
Canadian currency 


(1 + RC/100)/(1 + RUS/100) where RC is the quarterly average of end-of-month quotations on the 
Canadian Treasury bill rate taken as a rate per quarter and RUS is the quarterly average of end-of- 
month quotations on the U.S. Treasury bill rate taken as a rate per quarter 

the Canadian three months treasury bill rate minus the comparable U.S. rate 

exchance rate defined as Canadian dollars per U.S. dollar 


balance of transactions in Canadian treasury bills and U.S. treasury bills and certificates, in 
millions of dollars ; 


forward exchange differential, number of U.S. dollars per Canadian dollar 

change in spot exchange rate if first quarter 1961 or beyond, 0 otherwise 

difference between the average short-term interest rate in Canada and that in the U.S. in the quarter 
where interest rates are quarterly averages of average rates on weekly tenders for three-month 
treasury bills 

average price of foreign currency in a quarter year 

Canadian-American short-term interest rate differential adjusted for the cost of forward cover 
difference between Canadian and British three-month treasury bill rates 

average yield on short-term Government of Canada bonds, zero to three years 

market yield on U.S. Government three month bills 

first difference of the Canadian price of U.S. dollars, in Canadian dollars per U.S. dollar 
DRS from third quarter 196] to second quarter 1962, zero elsewhere 

DRS fron third quarter 1962, zero elsewhere 

dunmy, equals 1 in each quarter of 1965, zero elsewhere 


net long-term capital inflow in millions of 1957 dollars 
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arbitrage variable into pure speculation and pure arbitrage 
variakles, cbtaining the quarterly change in the exchange 
rate (CR) and the interest differential (h). His poor 
results for the interest differential in this case may 
indicate that for the shorter period over which he tested 
his medel, speculative arbitrage tended to be determined 
mainly by the exchange rate speculation aspects and not by 


interest arbitrage considerations. 


Ancther possible reason for the insignificant results 
of the coefficient cf h in Rhomberg's tests is the 
relaticnship between the variables. He has included a 
speculative arbitrage variable (h and CR) and a pure 
interest arbitrage variable (e) in the same regression. 
This may result in multiccllinearity since the speculative 
arbitrage variable contains some of the elements of the pure 


interest arbitrage variable. 


Futher, Rhomberg's capital-flow series does not contain 
trade in outstanding long term securities. This may have 
caused the lower explained variation. In a larger model in 
which he uses the limited information maximum-likelihood 
method, Rhomberg is able tc prove all his variables to be 


Significantly diitiecent trom zero.?° 


— Se we ae weer rere ee 


39 Fheomberg, pp.120-121. 
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Black's medel is not as able to explain fluctuations in 


Short-term capital flows as the model of Chapter 2 is since 


he uses cnly a covered interest arbitrage variable. He 
therefcre is not able to pick up uncovered interest 
arbitrage or exchange rate speculation. Similar to 


Rhomberg, Black does not include trade in outstanding 


Securities with the short-term capital flow series. 


Arndt's lag formulation repcesal for the expected 
exchange rate has the highest corrected R2 outside of the 
model in Chapter 2 and that of the Caves-Reuber model. 
Arndt's model does net contain the forward exchange rate in 
any manner and therefore does not allow for covered-interest 
arbitrage. However, including the fcrward premium does not 
seem to increase the variation explained by Arndt's model. 
The Kesselman proposal was only very slightly better than 
Arndt's but due to the problems associated with the Koyck 


method we prefer the Kesselman proposal. 


Cfficer does not attempt to explain the short-term 
capital flow. He states that in his model of the Canadian 
economy, "The only autcncomous current endogenous short-term 
capital movement is the net inflow from transactions in 


Canadian treasury bills and United States treasury bills and 


terisitei iA esisy “igs aoe 2 
a) S22 sei AED lhe od ce Wartei 3 
sttnried® 0: dep uebvades take epee seats 

ec the vodka Ueroqet. eee taome ait este apbtts ae 


Ave pyad: eds t° Pesqeay. eget depen’. bal) ee io 
<3 >oht fens Fy Ae tisessen Susiren eax Wie *iae : 
deena Dem petenbies 42 4° = 4s bx | el i Ml 

4 epirwtize ABs? =i? astedaan sad Saab lative 3 
Sree *2h-bevravec 25) eel le tau tees sist eteds in samen ae 


fox fet Sie ia, Ord 5D BLi-Gi esc .js°0ereh.. estos 


ies ©4928. 4.8 Beer wepaduc tesa’ G2 eee 5 t 


2% wwrseld” sb es) eya@y", 4 lie ‘es fe=argotg ove douder 


re 
divas off’? (740 betedSone Swelibig o¢f 22° BED Be = 


<ai'>ugoiq eaaiviad( od t43ee7 50-2 , 


Psbs =F 7ysG, SOT. Dialgap ct ieaiel “il sealed 
in ea ae saa Git canal 


71 
certificates."*9 This inflcw is explained by the forward 
premium, quarterly change in the exchange rate and several 
dummy variables. His model is not very effective in 
explaining the flow but as Powrie ord and our tests show, 
the variables Officer used are better able to explain the 
complete short-term capital flow series than the flow's 


components. 


Powrie's model of short-term capital flows contains 
several variables which are similar to those of the model in 
Chapter 2. He has defined the exchange rate as the Canadian 
peice of U.S. Currency. The proper adjustments must be 
made before comparing the coefficients to those obtained in 
the last chapter which were derived with the exchange rate 
defined as the U.S. price of Canadian currency. Powrie has 
tested the proposal that speculators are able to predict 
future exchange rates by using the next period's exchange 
rate as a proxy for the expected rate. However, he is 
unable to prove the difference between this period's and 
next period's exchange rate to be a significant explanatory 
Variable. it is interesting to note that if the future tate 
fails as a proxy for the expected rate then speculators are 
not accurate in predicting future rates. Their actions 


based on their expectations should not lead them to the 


40 Officer, 81. 
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profits they had expected. 


It cannot be concluded that since the coefficient of 
the difference between the present and next periods exchange 
rate is not significantly different from zero the variable 
is net a determinant cf short-term capital flows. 
Multiccllinearity may be present lowering the "T" statistic 
or sufficient variation to establish the relationship may 


not have occurred. 


Powrie also includes the difference between Canadian 
and British short-term interest rates as an independent 
varialkle. Since both this variable and the expectations 
proposal just discussed are not significant the corrected R2 


is greatly lcwered. 


The Bank of Canada's model, RDX1, does not include 
trade in outstanding securities in the short-term capital 
flow series. The explanatory variables used are the 
interest rate differential, the quarterly change in the 
exchange rate, several variables for this change in specific 
periods, the long-term capital flow and several dummy 
variakles. The addition of the dummy variables and the 
quarterly change in the exchange rate for specific periods 
may account for the lower corrected R@. These variables do 
not increase the explanatcry power of the model sufficiently 


to prevent the square of the multiple correlation 
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43 
coefficient from falling when corrected for degrees of 
freedcm. The RDX1 model does not include the forward 
exchange rate in any manner and therefore does not allow for 


covered interest arbitrage flows. 


The model developed in Chapter 2 appears better able to 
explain short-term capital flows than cther models for 
several reascns. ‘The model has taken only an exchange 
market model approach and has expanded on the speculative 
aspects of the flow. Further, the model has covered the 
complete spectrum cf determinants of short-term capital 


flows. 
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Chapter 4 


Folicy Effects 


5 


In Chapter 2 the thecry behind a model of international 
short term capital flows was set out. The model was tested 
for ats ability to explain the short-term capital flows of 
the fifties. In Chapter 3 the model and test results were 
compared with those cf cther recent works. This chapter sets 
out the informaticn derived from the study, its limitations 
and preblems, and areas in which further work should be 


done. 


The model, estimated for the period extending from the 
PIEst quarter, of .t952 to the second guarter, ch 1961 was 


STK=80.86 +569.85DS -262.94CFC -3167.92CRS +1506. 26(1-RS) 
(3.47) (7.73) (3.44) (3.38) (ta) 


Be-sil 

D.We=1.42 

F(4,33)=23.51 

SEE=$65.21 million. 

Ordinary least squares estimation precedure was used. fhe 


actual mean of the dependent variable was $23.47 million 


while the calculated mean was $16.54 million. 


All who have attempted empirical studies of the 
external sector of the Canadian econcmy have encountered the 
problem of simultaneously determined variables. This study 


was of course no exception. The problem is that a change in 
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75 
one independent variable may directly or through the short- 
term capital flow it causes alter another independent 
variable sufficiently to halt or even reverse the originally 
expected capital flow.1 The difficulty in estimating these 
effects is that they cccur simultaneously and therefore 
cannot be differentiated statistically. This problem will be 


clearly evident in the estimates which follow. 


Folicy Variables 


From the model the partial effects on short term 
capital flows of three variables which indicate policy 
changes may be obtained. The three policy tools are the 
interest rate, the forward exchange rate, and the spot 
exchange rate. An estimate of the effect on short-term 
capital flews of an increase in the Canadian interest rate 
which results in a one percentage point increase in the 


interest differential will be estimated first. 


The initial impact of the increase in the interest 
differential is a capital inflow of approximately $570 
million. Unfortunately this estimate is inconsistent since 


ordinary least squares estimators have been applied to a 


me em ee 


A Richard E. Caves and Grant L. Reuber, Capital 
Transfers and Econemic Pelicy: Canada, 1951-1962, Harvard 


Economic Studies, Vcl. CXXKV, (Cambridge, Mass.: Harvard 
University Press, 1971), pe. 127. 
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structural equation of a simultaneous equation system.2 The 
independent variables were assumed to be mainly independent 
ofpone-another but <this,is.net (the acase.. AL Srise! anvetic 
interest differential causes an increased capital inflow 
part cf which is covered in the forward market. This then 
increases the demand for forward cover and reduces the 
forward exchange rate. The cost of forward cover increases 
and tends to reduce the capital inflow. Similarly, the 
Capital inflcw puts upward pressure on the exchange rate. A 
rise in the exchange rate in return slows the capital 


inflow. 


Caves and Reuber attempted to estimate the relationship 
of the forward rate to the interest differential3 but the 
relationship could net be proven to be different from Zero. 
However in the test, ordinary least squares were used on the 


structural equations of a simultaneous system. 


Further the $570 million capital inflow for a one 
percentage point increase in the interest differential is 
misleading. To cause the $570 million inflow the interest 
differential would have to be initially greater than one 
percentage point then allowed to fall below this level or, 


the cne percentage point difference would have to be 


2 Jan Kmenta, Flements of Econometrics (New York: 


Macmillan Company, 1971), p.550. 
3 Caves and Reuber, p.130. 
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Maintained throughout the period. Over the period DS must 
average one percentage point. If the period is begun with a 
policy which caused a one percentage point interest 
differential the capital inflow would increase the supply of 
funds in Canada and therefcre lower the differential so that 


the full estimated inflow cf $570 million would not occur. 


The next policy tocl effect to be calculated is the 
forward exchange rate. Assume the forward rate is forced 
down sufficiently te cause a one percentage point increase 
in the quarter's CFC. The resulting capital outflow is 
approximately $263 millicn per quarter. This capital outflow 
will reduce the supply of short term funds and therefore 
increase the Canadian interest rate and the interest rate 
differential. The capital outflow will also change the 
exchange rate. Both the change in the interest rate and 
exchange rate will affect further capital flows. The 
estimate of $263 million is then only a partial estimate 


which may be completely altered by other adjustments. 


Caves and Reuber estimated the two seceondary effects 
also ky the ordinary least squares method. They estimate 
that the increase in the cost of forward cover will increase 


the interest differential by .5044 of a percentage point. * 


4 thid., p.140. 
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78 
-Their estimate of the effect of STK on the exchange rate 


cannot be concluded tc be significantly different from zero. 


Realizing the inaccuracy of the estimate the original 
Capital cutflow may be altered by adding the inflow due to 
the increase in the interest differential which is 
($570) (.5044) = $287 million. Our net result is an inflow of 
-263+287 = $24 million. Increasing the cost cf forward cover 


may nct have reduced the capital inflow as desired. 


The accuracy of the estimate is very doubtful. First, 
two estimates, both having a fair sized standard error, were 
multiplied together. Therefore, the possible error has been 
compounded. Secondly ordinary least squares estimates of 
structural equations cf a simultaneous system have been 
used. Thirdly, there was a bias in the original estimate of 
the ccefficient cf CFC. The lower forward rate increased the 
cost of forward cover which reduced the capital inflow but, 
the reduced capital inflow will reduce the demand for 
forward cover and therefore encourage an increase in the 
forward rate. The original estimate of the capital outflow 
is smaller than it would be if the adjustment in CFC could 


be maintained. 


Thes third policy tool. is ‘adjustment of) thes spot 
exchange rate. From the model the initial effect of a rise 


in the exchange rate cf cne dollar is a capital outflow of 


q 
more than £4,674 millicn. To best explain how this figure 
was oftained let us use partial derivatives letting "d" 
stand for the partial derivative. We wish to obtain 
dsTK/dRS . 

From the model, we have: 


dSTK = GSTK GCRS + dS1K © 4(1-RS) 


aks dcRS dRS d(1-RS) aRs 
Substituting in from the model, yields: 


dsTK = -3168(1) + 1506(-1) = -4674 
dkS 


But this is not the complete effect on the short-term 
Capital flow cf a one dcllar increase in the exchange rate. 
The variable CFC is also determined by the exchange trate. 
The change in STK due to the change in CFC must also be 


included. Assuming for the present that the adjustment in 


the spect rate is not felt in the forward market: 


SS —— —— = oe SS 


STK = dSTK dCRS + dSTK d(1-RS) + dSTK aCFC 
RS adCrsS dkS di(7-HS) drs dCFE ans 

where dCFC/dkS = 100RF/RS2 

Since RF has a positive value while dSTK/dCFC has a negative 
value, the capital outflow will be larger than $4674 


millicn, the exact amount depending on the present level of 


the exchange rates. 


As in the previcus cases the estimate is very 
unreliable for policy purpcses since a structural equation 
of a simultaneous system has been estimated as if it were a 


single equation with exogenous independent variables. The 
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estimate may be completely incorrect since it is not the end 
result. The rise in the exchange rate causes a capital 
outflow which reduces the supply cf loanable funds and 
therefore Lraises the Canadian interest rate. This will 
increase the interest rate differential and to some extent 
reduce or reverse the capital outflow. The forward rate is 
also closely determined by the spot rate so that the forward 
rate may also alter further changes in the Capital flow. 
Further, the capital outflow will reduce the exchange rate 
and therefore lessen the reason for the original capital 


outflcw. 


The estimate of the capital outflow, even if the 
secondary changes are neglected, is only correct if the 
average of the increase in the exchange rate is one dollar 
over the period. The increase at the beginning of the period 


would have to be greater than one dcllar to cause this flow. 


In summary, estimating a system of Simultaneous 
equations by the ordinary least squares method leads to a 
great deal of doubt in the estimates. Caves and Reuber have 
also estimated their model by the two stage least squares 
method and fcund that the coefficients are not greatiy 
altered.5 Therefore we have not undertaken the same steps. 
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The study has still been of use even though highly reliable 
estimates of the sensitivity of short-term capital flows to 
policy variables have not been obtained. We are still able 


to draw several useful conclusions. 


From this study and those of others cited in this paper 
we can conclude that speculative arbitrage is extensive but 
that covered interest arbitrage and pure speculation also 
occur. The existence cf covered arbitrage insures us that 
adjustments in the Canadian interest rate do affect the 


amount of short-term capital entering Canada. 


The studies seem to indicate there are grounds for 
uSing the fcrward rate to affect the capital flow and 
therefore the interest rate and spot exchange rate. An 
adjustment in the forward rate changes the cost of forward 
cover which in turn determines the interest arbitrage 
capital inflow. Altering the supply of short-term funds then 
alters the short-term interest rate. Through the flow it 
affects, the forward rate adjustment will also alter the 
spot rate. The spot rate will be further altered if the 
forward rate is taken by speculators as an indicator of 
future spot rates. The test of this last possibility did not 
yield greatly significant results as other formulations were 
found to be better able tc simulate the method by which 


speculators form their expectations of the future rate. 
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It is alsc reasonably safe to conclude that speculation 
was stabilizing in the pericd tested. If speculators 
expected the rate to fall they converted their Canadian 
currency assets into U.S. assets. They in effect ensured the 
fullfilment of their expectations. The important point 
though is that speculators did expect the rate to be fairly 
stable. A rise in the exchange rate did not cause an upward 
revaluation of the expected rate. Further there is some 
indication that the “parity psychology" did exist. 
Speculators may have expected in the long run expect the 
rate tc be near parity, this belief playing some role in the 


direction they expected the rate to move. 


Lividing the short-term capital flow series into its 
individual ccmponents did not improve the explanation of the 
flow. Within the components, the interest differential, cost 
of forward cover, and exchange rate expectations were better 
able tc explain the actions of Canadians in the short-term 
capital market than the acticns of Americans. The 
regressions with American dcllar holdings of Canadians in 
deposit fcrm (ADHCD) as the dependent variable were better 
explained than were the ones with the Canadian dollar 
holdings of foreigners (CDHF) and Canadian commercial paper 


sold abroad (CANPA) as the dependent variables. 


The trade credit account, OTHERK, was the best 
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explained of all the subdivisions of the components but for 
time series data the degree of explaned variation is very 
low. It would seem trade credit may be primarily extended to 


encourage sales. 


Possibilities For Further Research 


Canada again being under the flexible exchange rate 
System further oppertunity exists to cbserve the effects of 
this system. The first step which could be taken is to re- 
estimate the short-term capital flow model coefficients for 
the present period and compare the results to the 1950's, 
Unfortunately at the date of writing insufficient 
cbservations are available to allow a reasonable degree of 
freedcm. It would also te of use to undertake a study of the 
components of the short-term capital flow in which we do not 
Simply apply the aggregate model. Each component should be 
carefully analysed and a model built specifically for it. 
The tctal model may then be formulated allowing for more 


accurate predictions. 


Since the variables of the external sector of the 
economy are simultaneously determined, it would be useful to 
develcp a model of the sector using a simultaneous equation 
estimaticn precedure. The flexible exchange rate system 


should be allowed for which then requires the inclusion of 
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an equation explaining the short-term capital flow but not 
Simply as an offsetting flcow to the other accounts. This 
would allow for more accurate estimates of effects of policy 


decisicns on the short-term capital flow. 


| ag de val 

0 .arenanwe J tabi 
steel, S00 Tete S200: be - 
weet futiqe? » +*hads 


_—> 


i — - 


85 


Selected Bibliography 


Arndt, Sven W. “International Short Term Capital Movements: 
A Distributed Lag Mcdel of Speculation In Foreign 


Black, Stanley W. "Theory and Policy Analysis of Short-Term 
Movements in the Balance of Payments." Yale Economic 
Besays, Vitti (Spring, 1968), 5-78. 


Somme me a a ee eo eee ce ee ee ee 


Canada. Bank of Canada. Statistical Summary, Financial 


Supplement. Various issues, 


Canada. Dominion Bureau of Statistics. The Canadian Balance 


cf International Payments: A Compendium of Statistics 


1946-1965. Ottawa: Queen's Printer, 1967. 


Cantertery, E. Raye "The Theory of Foreign Exchange 
Speculaticn under Alternative Systems." Journal of 


ee a ea eee ee 


Folitical Economy, LXXIX (May/June, 1971), 407-436. 


Caves, Richard E. and Reuber, Grant L. Canadian Economic 


fTeronto: University of Toronto Press for the Private 
Elanning Associaticn cf Canada, 1969. 


- Capital Transfers and Economic Policy: Canada, 


4951-1962. Harvard Economic Studies, Vol. CXXXV. 
Cambridge, Mass:: Harvard University Press, 1971. 


Se ae - "“Internaticnal Capital Markets and Canadian 
Economic Policy under Flexible and Fixed Exchange 
Rates, 1952-69." Paper presented at a Conference on 
United States-Canadian economic relations convened by 
the Federal Reserve Bank of Boston, Melvin Village, New 
Hampshire, Sept. 22-24, 1971. 


Helliwell,;*dohn F.; Officer, Lawrence H.; Shapiro, Harold 
Tos and Stewart, dan A. The Structure of RDX1. The Bank 
cf Canada Staff Research Studies, Ottawa: Publications 
Committee of the Bank cf Canada, 1969. 


ft OO -: Shapiro, Harold £.3; Sparks, Gordon Rw; Stewart, 
Ian A.; Gorbet, Frederick W.; and Stephenson, Donald R. 
The Structure of RDX2. The Bank of Canada Staff 


ee Se Se ee = 


Research Studies, Ottawa: Publications Committee of the 


7 

a 
> 
y 
49 

“Gs a 


Ben's. | hoes 


Ps 
: Sinan , a vt cttest ‘Be: 


ety 49er ~* 
> 7 ce 
7 


86 
Eank of Canada, 1971. 


International Monetary Fund. International Financial 
Statistics. Various issues. 


Kesselman, Jonathan. "The Role of Speculation in Forward- 
Rate Determination: The Canadian Flexible Dollar 1953- 
1960." The Canadian Journal of Economics, IV (August, 


1971), 279-298. 


Kmenta, Jan. Elements of Econometrics. New York: Macmillan 


Company, 1971. 


Officer, Lawrence H. An Econometric Model of Canada Under 


the Fluctuating Exchange Rate. Harvard Economic 


Studies, vol. CXXX. Cambridge, MaSs.: Harvard 
University Press, 1968. 


Powrie, Tem Le “Short-Term Capital Movements and The 
Flexible Canadian Exchange Rate." Canadian Journal of 
Economics and Political Science, XXX (February, 1964), 


Rhomberg, Rudolf Robert. "Fluctuating Exchange Rates In 
Canada: Short-Term Capital Mcvements and Domestic 
Sstabaiaty." Unpublished Ph.D. dissertation, Yale 
University, 1959. 


Spraos, ww. “Speculation, Arbitrage and Sterling.“ The 
Economic Journal, (March, 1959), 1-21. 

Stein, Jerome Ts "Tnternational Short-Term Capital 
Movements." The American Economic Review, LV (March, 


ee ae SS Se ee = Sew ee Se aS = eae ae SS ee 


1965), 40-66. 


Tsiang, S.C. "The Theory of Forward Exchange and Effects of 
Gcvernment Intervention on the Forward Exchange 
Market." Internaticnal Monetary Fund Staff Papers, Vil 


See ws Ss ws we Sw SS SSS SS SS =a ae SSeS Se eS SS S| 


(Apes ls ooo), 


Wonnacott, Paul. The Canadian Dollar 1948-1962. Toronto: 


SSS Se eS = Soe Sec ee eS 


University of Tcrento Press, 1965. 


, 


alae 7 aa 
. af wana in 
e| = Apicseal Leta teap 
bel cael ae mpitse Bed) 


oan 
a 


PtSi ESET si NSE 
acs < 


. 

aoe a ES - ae eewresarth re tree 

pero peoe a Bie ie necaeee ates 

Fees beg Le Teter eh teetteiee eats 
: Spor eee ee Neat 


